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w m m 

mm, mzc<m%m\£\,x%%&mvt7$>wiBmzm-rzo 

M« 7U)\>*-&&&* TWMMt««*, 7hfc!-ttftJ»#k MfefcH 

ai 2 n, ^it±& ® £^s«M£#<*i Disuses TOtt©«tt#EJ§T-& s 

(Pharmacol. Rev. 50 (4): 515-596, 1998) . 

&t*l& #a^R«*51M^©S>™&#-5Ct^«]SnTV^ (Am. 
J. Med. 98 (2): 196-208, 1995). 

TV*& (J. Clin. Invest 99 (2): 178-184, 1997* J. Exp. Med. 190 (2): 267-280, 1999, J. Clin. 
Invest. 100 (5): 1137-1143, 1997, Science 277 (5334): 2005-2007, 1997, Phannacol. Rev. 
52 (1): 145-176, 2000) o CCR3&ZnZBM®m®&fc&mM\zm&&i\ZftlEU 

ccR3ft^mzn$<D&mm\M<D&&fc*mftmzm\'tz> z\ £&$, awtus 
®&u^7V)V¥-&mfemm\z-&z>£%xt>nz>, 

^7U)v^-^m^xmMmm\z^<^n^mm^<Dmm.mm^m. 
* \z fefemm mm (ommafifr £®*>n, ccr3© u # > k t & 3 * ~> > 

(eotaxin), tt#**S>-iRZfMCP-4&niM\ZMtoLX^Z> C bifitoZtlTtoZ (J. 



WO 02/18335 
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Immunol. 163 (3): 1545-1551, 1999) o «M4MffiU £^Jl#0*$J]ilRtf»ifc 

* ttCCR3Bltt*R«3&«tt« A Jt^KKUWP LTVi * (Arthritis Rheum. 44 (5): 
1022-1032, 2001) . lot, CCR3^tr[^J«, fflM&&tfW!l:HttU tf^©l&* 

*Jfc, HIVttCCR3ft^tTlifirtK:JlX-r*Ct3&«tt6nT*0, CCR3£U# 

ASlfe&^l&Xttl&ajTffrS^rffitt^fta (Cell 85(7): 1135-1148,1996). Hfc. CCR3 

S*£#fc£VsTCXa8tt2gfc«££bTV>S (Nature 385 (6617): 645-649, 1997). 
CSOOiSaaSttft^rSft^lllfcbT, ^1t>:r>^ft(WO98/04554), tf^ 
b^U^>X«k*OU^>M^#(EP-903349, WOOO/29377. WOOO/31032, 
WOOO/31033, WO00/35449, WO00/3545K WOOO/35452, WOOO/35453, WO00/35454, 
WO00/35876, WO)0/35877)«££nW£. UfrWttfS, ChBOft^Wt 

510 0; 0^©^||Tfe^WO01/10439-^WWO01/14333-^^tC^^$nTU-S. 
WO01/10439#&*fc«, TfBfc^Wll^nWSo 



G«-NR 7 -CCK -CO-NR 7 -, -NR 7 -S0 2 -X«-S0 2 -NR 7 -^^, R 7 &R 5 <hV>o h£ 
WO01/14333#^fctt, TBB^ft^W^^tlTViS. 




2 



WO 02/18335 



PCT/JPOl/07321 




,N-Z-R e 



R 6 w\u>fym-emmnT^Th&^TV-m, z\zca 2 m, x\ x 2 , 

X 3 MX?l$CtL 2 X\$CKR n ^ (R n \tC 2 .i7)l>3rU>m) T»-CO-NR 10 -X« 
-NR n -CO-NR 10 -^, Cgb<£. (CB?R\t hXC^7)V^F)Vl!mm^nr^ 

T%lmCs. 7 >'>7U7)\>3r)\'m). m\$0-L QteCX S, NR 9 , CCX CONR 9 , NR 9 CO 
X«CH=CHR 7 £. R^tC^f U7)V*)HCi-67)V*)Vy 7 U -Hd^7 )V*)V), 

^a-tH* ? y ;i/(d^T;p^;P)> 7 u -^scmc^;^;^ Arnt-r ^ u ;u 
soiid^r)^)^ 7 y -;kc 1h6 7;v*;i/)so 2 , ^pim ^ y ;v(c w 7;v^;v)so 2 , 
7 y — ;v^-^r2/, ^pim # y jv**^ c^^^ o7^+jv(c w 7;v^j^^), 

-NR 7 R 8 , -CONR 2 ^ -SOaNR'V 9 , -SQ a R ao Xtt-COR 2 HST?iBift*nTViTt)«kVi 
3~14M<Z>gtg£, R 7 . R 8 , R 18 , R 19 . R 23 ^«^R 24 «C 3 -7^^0 7^^;K C^^D 

7j^;Kcw7;p^;W)X«^3:njKc^7;^;W)%S:, R^iZc^t? o7;v^;k 
c w ->^ D7;v^;KCM7;u^Wtt7xn;Hc«7;^;^*, R*iiy\u*f>* 

N0 2 , CN> CmTJWK CWNPT j WK 7x^1/^7^^), C^7)V=l - 
c,.«AP7Jlo:*iA sOrC M 7>*;K conh 2 , co 2 Y(BaSc^7 )Vn*y 

aub Mustek-* y ^>^##*§§^£nw£„ 




(1) R a =H, R b =H (WT> l"&ftHb£fjAJ (2) R a =H, R b =2,6-Cl 2 ; (3) R a =H, 
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R b =5-AcNH-2-OH; (4) R a =H, R b =3,4-(OCH 2 0); (5) R a =4-CH 3 , R b =HRtf (6) R 8 =4-C1, 
R b =Ho 



(sS+R'fct TJL'dr^JK yji/^-;K 7^;Wr~;k 7^,Mr-;k 7D-;V7 
WO98/50534-^^ttt, ^t^^K^v'XtM' >^nf7- tffitFfc*^ 



(5£<K R^-C^Wl^, Y«ArX«NR 3 R 2 ^^n^n^-ro ft*mi!$& 
Eur. J. Med. Chera.-Chim. Ther., 19: 105, 1984fct3u F— >g#(*&$W£;B Kg 
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OMe 



N 




O ^ 



tt«Bifi©jfi^aiiHx^/xttfi&ttfls«iSif^ffl &*rr s £ t lt#5&9! 

fip-fex (n) T?*^n4«i«feai«75>SfsS#Xtt-t©ifi. & 



X: -R 00 -, C 2 ^7;i'^-l/>, C 2 ^7;P^-U>, -O-, -S-, -SO-, -SO2-, 

-NR 4 -, -CO-, -CO2-, -CONR 4 -, -NR 4 CO-, -NR 4 -CC>2-, -NR 4 -CO-NR 5 -, -NR 4 SOz-, 
-SOzNR 4 -, -O-CO-, -O-CO-NR 4 -, -R°°-0-> -R°°-S-, -R°°-SO-, -R°°-S02-, -R°°-NR 4 -, 
-R°°-CO-, -R°°-0-CO-, -R 00 -CO2-, -R°°-CONR 4 -, -R°°-NR 4 CO-, -R^-NR^COz-, 
-R°°-NR 4 -CO-NR 5 -, -R°°-NR 4 S02-, -R^-SOaNR 4 -, -R°°-0-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SOrR 00 -^ -NR 4 -R°°-> -CO-R°°-> -CONR 4 -R°°-, -NR 4 CO-R°°-, 
-NR 4 -CO-NR 5 -R°°-, -NR 4 SO 2 -R 00 -, -S0 2 m 4 -R OT -Xte-0-CO-NR 4 -R°°- ; 



(n) 
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v : 5 ~ 6 i©*i~Hi^f ni^ e»is?^ni»i^ 

; 

R 3 : AD$r*>, -R°, Ca^Jl^^k C^^^k -OH, -SH, -N(R*) 2 , 
-CHO, -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR 4 CO-(S&2 tlT^XhX^7 
-NR 4 -CO-NR 5 -R°. -NR 4 SO2-R 0 , -NR 4 SO r (fi^^ ttT^Tfe £1^7 
U-Jl'), -0-R°> -S-R°, -SO-R 0 , -SO2-R 0 . -SO 2 NR 4 -R 0 Xte-SO 2 NR 4 -(fi&£ 

R°: tt»;£nTV*Tfc£VK: w 7;MrJl' ; 
k: 0, lX\t2; 

Y : -CONK 4 -, -NK 4 CO-, -NR^-COz^^O^R^^NR^O^C^^V^ — V >=CONR 4 ^ 
-C M 7;l'^-r:l/>-NR 4 CO-, -C 2 ^7;P^r:l/>-CONR 4 -, -C 2 ^7)U^^U> 
-NR 4 CO-, -0-R°°-CONR 4 -, -0-R°°-NR 4 CO-, -S-R°°-CONR 4 -, -S-R°°-NR 4 CO-, 
-SO-R°°-CONR 4 -, -SO-R°°-NR 4 CO-, -NR 4 -R°°-NR 4 CO-, -SO z NR 4 -, -R 00 -SO 2 NR 4 -, 
-NR 4 CONR 5 -, -CO r , -O-CO-NR 4 -, -0-R°°-> -R°°-0-> -C(=N-C0 2 Ci^7;V^)-NR 4 -, 

-c(=n-so 2 c m 7;1/^;V)-nr 4 -> ^n-sozNh^-nr 4 -, -c(=ch-no2)-nr 4 -x« 

-C(=N-CN)-NR 4 - ; 

R^RtfR 22 : H-XfcJSWCftfcoT, -H> -R°, AD^X -OH, -0-C^7)V^r 
)V, -CN, -CONH 2 , -COzHX^-COz-C-eT^^^ ! l£W$R 2l %.tfR 72 tf-ftt 
fc o V L T *> «fc < , ^ &R 2, &tf R 22 ^--^ t.lS.1 TAf P JgC 

^T*+ m £ tlT V>T t> «fc HC M 7 )V*U>t UTR 2, ft IfcWIS^TS J* * 

n: 0, 
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r 1 : -r", -z'-R°Xtt-Z 2 -R 12 T^$n5S ; 

R" : AD^>, -CN, -R°, fiJftStlT^Tt)«J:Vi7U-;^ HftSftTV* 

Z 1 : -0-> -S-, -SO-, -S0 2 -, -NR 4 -. -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, 
-NR 4 -CO-NR 5 -> -NR 4 SO r * -S0 2 NR 4 -, -NR 4 -CO r * -R°°-0-, -R°°-S-, -R°°-SO-, 
-R°°-S0 2 -> -R°°-NR 4 -, -R°°-CXK -R°°-CONR 4 -, -R°°-NR 4 CXK -R 00 -NR 4 -CO-NR 5 -, 
-R°°-NR 4 S0 2 -, -R 00 -SO 2 NR 4 -:m-R M -O-CO-NR 4 - I 

Z 2 : -R 00 -, CwTJKr^ 1/ X C 2 *7)V*~ V X -OR 00 -. -S-R 00 -. -SO-R 00 -, 
-S0 2 -R°°-, -NR 4 -R°°-, -CO-R°°-> -CONR 4 -R°°-, -NR 4 CO-R°°-, -NR 4 -CO-NR 5 -R°°-, 
-NR-'SOrR 00 -, -S0 2 NR 4 -R°°-, ^-CQrR^XttZ^EK©^ \ 

\m&% nrv^T *> * ^ a tw. 

Y^-CONR 4 -Xtt-NR 4 CONR 5 -X^0, ^O, (i)X^£v -R°°-> -O-. -R^-SOr 
Xte-SO^R 00 -. (ii)X^-SQ2-, -NR 4 -,-NR 4 OK -NR 4 SOr^ -NR 4 -R 00 -X&-R 00 -S-. 
fr-D. A^ili©>'^D7M;K (iii) X#-R°°-NR 4 -, -R°°-NR 4 -CO-X« 
-R°°-NR 4 S0 2 -, A&&mi<D s s?U7)l'3r)VX\ti&Wm<D73L~)V, (iv) 

x^-co-> A)5U(Anyx NO2. cn> c M 7;]^;K Aoy>TiiS 
nfecwT^^JW, c w tmi/>-7i-;k o-c^Wk o-(ad^>t 
SSi$nfcc w r;i/^)> soa-c^Wk conh 2 , co 2 HRtfcorC,.67> 
^;W&S^sn«So*-eiWASnTV>Tt>«J:Vi7i-;K (v)x^ 

-SO r * -CO-X»-R°°-CO-, RTO^tfeCH, #0, B#SI!iiH t T»&& 




(I) 
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£ nx^T t> «fc ViSsffiS nfc-># o 7)V*)VX\*W&Z nx V>X % ,kv^>£ a 

X:i&£, -R 00 -, CW^l^-UX C 2 .«7;U*~1/X -O-, -S-, -SO-, -SO r , 
-NR 4 -, -CO-, -CO2-, -CONR 4 -, -NR 4 CCK -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -> -NR 4 S0 2 -> 
-S0 2 NR 4 -, -O-CCK -O-CO-NR 4 -, -R°°-0-x -R°°-S-, -R°°-SO-, -R°°-S0 2 -, -R°°-NR 4 -, 
-R°°-CO-, -R°°-0-CO-, -R°°-C0 2 -, -R°°-CONR 4 -, -R°°-NR 4 CO-, -R°°-NR 4 -C0 2 -, 
-R°°-NR 4 -CO-NR 5 -, -R°°-NR 4 S0 2 -, -R°°-S0 2 NR 4 -, -R°°-0-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -S02-R 00 -, -NR 4 -R°°-, -CO-R 00 -, -CONR 4 -R°°- , -NR 4 CO-R°°- , 
-NR 4 -CO-NR 5 -R°°-, -NR 4 SOrR°°-, -SOzNR^-X^-O-CO-NR^R 00 - ; 

r 00 : mWkznx^Th&^c^rjviruy 

R*Tk.XfR 5 : E-X«SV>fcHfcoT, HXUc w 7JV+JP ; s!cW3:R 4 fcR 5 #- 

v : Bkfc7k$mRXt 5-6 lof 1~=SSat ssft^nss^ 
4» ; 

R 3 : AD^'X -R°, Cm7^^^ C3m7A4=^ -OH, -SH, -N(RV 
-CHO, -C0 2 R 4 , -CON(R% ~NR 4 CO-R°, -NR 4 CO-(«&2nXtAXfc J^T 
U-;V), -NR 4 -CO-NR 5 -R°, -NR 4 S0 2 -R°> -NR 4 S0Hfi&2*lXVvT'b<fc^7 
U-^), -O-R 0 , -S-R°> -SO-R 0 , -SO 2 -R 0 > -SO2NR 4 -R 0 Xte-SO 2 NR 4 -(«fc3 
nXViX%)<fcU7U 

r° : fi&snTi5Tfc«fcv>CH 5 7;i'*;v : 

k: 0, lXte2; 
W : CHXteN ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R°°-CONR 4 -, -R°°-NR 4 CO-, -C 2 -«7 
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Jl/y-l/>-CONR 4 -^ -C 2 . 6 7;l^~l/>-NR 4 CCK -C^Y )V*-U>-CONR 4 -, 
-C 2 ^7;P+-l/>-NR 4 CO-, -0-R°°-CONR 4 -, -0-R°°-NR 4 CO-, -S-R°°-CONR 4 -, 
-S-R°°-NR 4 CO- , -SO-R°°-CONR 4 - , -SO-R°°-NR 4 CO- , -NR 4 -R°°-CONR 4 - , 
-NR 4 -R°°-NR 4 C(K -S0 2 NR 4 -^ -R°°-S0 2 NR 4 -, -NR 4 CONR 5 -, -C0 2 ^ -O-CO-NR 4 -, 
_0-R°°-, -R°°-CK -C(=N-C0 2 C m 7JI'^f;I/)-NR 4 -, -C(=N-S0 2 C M 7;l/^Jl')-NR 4 -, 
-C(=N-S0 2 NH2)-NR 4 ^ -C(=CH-N02)-NR 4 -X«-C(=N-CN)-NR 4 - ; 
R^&tfR 22 : E-Xtt2V>fcJlfcoT» -H. -R°, AO^X -OIL -O-C^Tfr* 
;k -CN, -CONH 2 , -COjHX^-COrCwT^^^ ! ^^R^ttR 22 *)*--^ 
^WVS$MUTfe,k<, ifelA HR^RtfR 22 **— # £ fco T"v5r u m 
2 tlT V>T fc <fc ^C^7;i/^ 1/ > £ bXR 21 &tf R 22 ^^ *IR £ X 

11 : 0, 

TJWl^ST. a#h, xtf$g&. b^7iz;k *V3, y^conh©^ 

Y5&5_CONR 4 -XH-NR 4 CONR 5 -X*D> #0> fi)X^-&, -R 00 ^ -CK -R^-SOz- 
3tti-S0 2 -R°°-, (ii) X^-SOr, -NR 4 -, -NR 4 C(K -NR 4 S(V> -NR 4 -R ra -Xte-R°°-S-* 
fr-D, AtfmW&<D^?a7)V*)W Ciii) X#-R°°-NR 4 -> -R°°-NR 4 -CO-X« 

-r^-nr'sOz-, aMo^/^ D7;^;wiilil07xzjK (iv) 
x^-co-. a^cad^X NOz. cn, c M 7M^, Any>tSfe$ 
nfcC w 7JW^rJW, C w 7J^l/>-7x-^, 0-C^7)V^)W 0-(AD^r>X' 

B^$n^c^7;i/^;i/), so 2 -c,^7;u^;p, conh 2 > co 2 hr^co 2 -c,^7;1/ 

*)V)frZM&t£n%m(D&T°WWk'£nT^Ttb&^7x.-)V, 3U3U (v)X^ 

-so 2 -> -co-X«-r°°-co-> R 2I Rr5R 22 ^a:t>tH^ ao* B^M^x-ab^^ 
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&MVtxuft&vt(D v>i**u? *> J: < > b < \mm& 2 ~ 4 0 7**- >-c$> 

0, ICj?*l/<«-C=C-ti&^. TAPy>J tt» F, C K B r&tfi St^To 

tc$f^b<a7x-;i/R^7^-e^^ 0 i>?n7JWRi tt, $?£b<ttR 

^3~8CD^^D7JP^;i/Tf^D, HKJffSb^^Pr/Pfc^k ->^D^ 

;k ->£p^>5^;k s^d^^t&s. raessnfc^^ar^^j 

fiP * b < 6-10 <0-iR~HISS:Rfls**ST* D , se b < ;u 

.sfrk^Cfc*. rjMfc*S|R£j SfSU<i»|[3~2 0©fi 

*£&^u are ryu-;ki> ri/^D7Wj, r&Rstt&s^nT^jvj 
tin*., r5/^o7;wi/t7U-;KZ)ttmbfcSj*'&tr. r->^p7^t7 

iaxpsisj tbxte, o, sS:r5N^e.^$n^^T-pM^i~4®^ 
t**fls*n*:3i!aiftfafrf6. »£b<«, try^jk tr^~;k try 53*= 

;K fU^y^JK -f S^V'JJk t!PU;K tfP'J^K ?l-iK 7U;K 

7i/u;k tr^/y;k ^v^7Vu;k tf-*uvy;k -ivtt-VrVVM *y 
10 
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s?;k tf^>>-;k 5?7-fc?A~;k rh^k FP75~;k ^e;u^ 

ij-;k ^>ku;k -rv-f >Fu;k -r>h*u-;k fh^t ho^>»/y$^ 

^^AfngfS: 1 ~4^wT5&ii2nfc'\T-p§i£&^u mmt&mmt 

UTH 3-7lft*e/^D[3.2.2]y±>-3-f Jk 8-7tf P[3.2.1]*£# >-8-f 

jwsa^tf ens. r^^tafn^xD^sj tuxtt, taie t^t-p^j 

foJIf ^ l itLTfei^^Af nil 

a^n^t), i,2-> i,3-, i,4-, 2,3-xm,4-^ frmom&tiLWtf&mzmn 

X#3„ r7i-Me.&5rfiiSj <fc«, 1,2-, l,3-X«l,4-7x-l/> 

xtau '>^q^ij->-i,i-^-f;p, KPU$?>-i,2-3M;k Kus»-2^- 

ff£L<tt, APy>WO-C,-6T;i/^Xfe^o 

a^:-Apy>, -y^a7W> -^DSL -7'J— ;k -OH, -0-C w 7;k3r 
;k -O-TU-JK -0-->#P 7 Jk^Jk -O-^um. -NH-7U -Jk -NH--># 
P 7J Wk -NH-^T- P^, -NH 2 , -NH-Ci^T; Wk -N(C,-67; WkV -CONH 2 , 

-conh-c w 7;1/^;w, -mco-c^7)V^)W -coN(c,.67;k*;kv -co 2 -c,.67 
;k*;k -co 2 h, -so 3 h, -so 2 nh 2 , -no 2 Sl^-cn. 

r«iji$nxvjx'b«tvi*ffisnfc->^n7;Wr;vj Rtf rffi&^nx^xfcJ:^ 
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•vmmntcc^7)v^)V (cf 3 3§o, -Qfft?fi&3nfcc,«7;v*;k -cooHT-g 
jftsnfcc M 7JV*^ -coNH 2 -tfiSi$nfcc w 7;i/+^, -cN-ea^^nfec,^ 

nwt*>«kv^>£ n7;k¥;k fc£W-£gij©$? s b^e&st lift Any>, 

OH, CN, N0 2 , NH 2 , CONH 2 , C02-C,. 3 7;V*;k AP^r >T*g&2ftTVvr t> 
ct l^CwTJMrJk 0-(A □ if ttWT t> £ ^C,. 3 7 Jl/^^)Rt;sOr(A 

v> tt, i/ > © xtt*«s \zo, sRim* s ®& $ ^\5r p 1 mx 
\z2®i>mxt<nr£m&&v, msm^mit^nx (sox«so 2 ) ^t*>j:<, 

NK^ttHXttC,^ JWl/^WTS. -CH 2 CH 2 -, -0-CH 2 CH r , -CH 2 -0-CH 2 -, 

-0-CH 2 CH 2 -0-, -CHj-S-CHr, -CHj-SCOy-CHa-, -CH2-N(CH 3 )-CH 2 -*^ If Stl, ft 

Mfctl (I) XB (n) fcfc^T, g&gR 1 XKte 3 ^j£fla#&-r£>i§£- 

*5£Wft:^«i (I) Xtt (n) £3swr, ^tl^b^ttET©lb^T^§ : 
(i)A#, 1t&$nTV5T'b«fcVi7>J— ;k IffiftSnTViT'b^V^T-nglXttffift 

ib, 7U-;k ^DSR^^n7;i/^;Hi^tt5»^bVifigis«, ad^ 

>, OH, CN, N0 2 , NH 2 , CONH 2 ,- C02-Cj- 3 7;i/^;i/, AD$*>T?fijj|3nW 
Tfect ^C,. 3 7^^;i/, 0-(A P >Tg&£ ftT V>T fc ck ^C,. 3 7 )V*)V)BiX} 

soha p y >*ceift £ tix *> <fc ^c,. 3 7;i/*;i/)a> saw * nsST& 0 , ^ 
<h*>ij@©a&*£#t-sfc£$jOT*bv>. 
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~3{@©/\D^X OH, CN, N02> NH 2 , CONH 2 , OVC.^Wk >\U?> 

xwmz nx v>x t> vic,. 3 7 ju* )W o-(/\ a y >xs&s nx ^X h <t V>C,. 3 
7 soha n y >xm& £ nx ^x % <fc hcmT/mpw e m& £ ti 

z&xm&znx^xb&Do 

(ii) X#, -R 00 -, -0-, -S-, -SO-, -CO-, -CONR 4 -, -NR 4 CO-, -S0 2 NR 4 -, -R°°-0-, 
-R°°-S-, -R^-SOr-, -R°°-CO-, -R°°-CONR 4 -, -R°°-NR 4 CO-, -O-R 00 -, -S-R 00 -, -SO-R 00 - 
Xte-NR 4 -R°°-X&3te£#lo ^CiC, R°°tbT^C,. 3 7;^l/>, #{ICH 2 *W 
£LV>„ R 4 RtfR 5 £LXtt, CH 3 XK&i;Wf?£L^o 

(iii) B^ „ T^$n^»^^o H£#£b<&, v^ 7x -;i/^e,^^ 

agttLXki:, < t fcli^±©^igf ^tt5 Afnl^Sf^ U < , M 

(iv) y#, -conr 4 -, -nr 4 co-, -nr 4 -c02-> -co-, -r°°-conr 4 -, -r°°-nr 4 co-, -c 2 ^ 
7;i^-1/>-conr 4 -, -c 2 *7;^-1/>-nr 4 co-, -c m 7;)/^-1/>-conr 4 -, 
-c 2 ^7;p^— l/>-nr 4 co-, -0-r°°-conr 4 -, -0-r°°-nr 4 co-, -s-r°°-conr 4 -, 
-s-r°°-nr 4 co- , -so-r°°-conr 4 - , -so-r°°-nr 4 co- , -nr 4 -r°°-conr 4 - , 

-NR 4 -R°°-NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -X«-NR 4 CONR 5 --efe^>^'&tlo £9 
£f£L<«, -CONR 4 -, -NR 4 CO-, -NR 4 -COz-, -CO-, -S0 2 NR 4 -X«-NR 4 CONR 5 - 
T*&3ft-&#1. jEfC#£L<«, -CONR 4 -, -NR 4 CO-X«-NR 4 CONR 5 -, mzft% 
L<&, -CONR 4 -X«-NR 4 CO-Tab-5<b-&^. 

j^Ute, Y7&*, -C0 2 -, -O-CO-NR 4 -, -O-R 00 -, -R 00 -O-X«-C(=N-CN)-NR 4 -T$) 
3ft£^„ Ht£P£L<&, -O-R 00 -, -R^-O-Xte-C^N-ChO-NR^X&^b^ 
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(vi)DJ^ (AD^>, CN, ;\n^>XKOH-l?Bil^nTViTt)ctViC)^7;WK 
TViT ! b«tVi^D^R^-Z , -(ADy>XttOHT?fiife$n'rV>Tfe«fcViTU — 

;v» * e>®&£ i~5P©fi&g£*rr & 7 x ~ 7^;pi?& zfc^m* 
vic w 7 jk cnr a o y >^ s $ ns -r mm s fifc* 7 ;k 
*%W<KGVi (I) x»i (n) ©3S» fi%#£LWfc£^£bTKmT©ft;£- 

(S)-N2-(2-7 □ D7x^;U)-Nl-{exo-8-[(6-7;V^-D^-7^ l/>-2--f ;V)^^;V]-8-7 

if tf^^ a [3.2.1] # 7 ^ >-3--f ;uj tfa y > ? >-i,2-> ? A;i'^^rit5 

(S)-NlMexo-8-[(6-7;W^O±y ^ ^>-2--r;V)^^l/]-8-7if If P[3.2.1]^^^ 
>_3_< ;W)-N2-(2-n hD7i-^)k'a , J ^>-l,2-5?;fc;V2tf*+f5 (S)-N2-(2,6- 
^□07 x~^)-Nl-{exo-8-[(6-7 )V* 7 V >-2--f )V)^)V]-^-7lf H ~> 
7 0[3.2.1]:t7 ^ >-3--T ;P} tTa U 5»-l 1 2-5>#;i'# i * 1 U-5 b\ (S)-Nl-{exo-8-[(6- 
7;V^D^-7^ l/>-2-<;l^)^^]-8-7lf D[3.2J]:*7:*>-3--'f ;H-N2-(2- 

h U y)V^ru^)Vy^=DV)K u y i?>-i,2-^*;^^5 h\ (s>N2-<2-7 cm 

-4-t HD^rv7x-;i/)-Nl-{exo-8-[(6-7;W^D^-7^ l/>-2--<;V)^^;V]-8-7lf 

tf'>^ a [3.2.1]^-^^ >-3-^r hp u s^-i^fc/n^-ti-s b\ (s)-N2-(2-7 □ 

D-5-k H U=lr~>7 x -;i/)-Nl-(exo-8-[(6-7;i/^D^-7^ V>-2-^ )V)*^)V\*-7 
ifHv7 0[32.1]^7^>-3-^;P}HDU^>-l>> ? *;^+-y-5 b\ (S)-N2-(2-7 
a 0-5- 1 H □ * V 7 x - Jl/)-Nl- { l-[(6-7 0^-7^1/ >-2--f )V) * ^)V] tf ^ U 
v?>-4--f tfn U >*>-l,2->?;frJU#3r-tf-5 (S)-N2-(2- 5> 7 J y x ~ 
Jl/)-Nl-(exo-8-[(6-7;i/^ □ °f 7 ^ 1/ >-2--f )V)*?)V]-8-71?¥i'>7 D [3.2.1]^7 7 
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>-3-<^Jt!DU^>-l,2-^;P^it5 F* N-iexo-8-[(6-7;i/^D±7^U>-2- 

^>X7^ h\ 2-[(2-^ uayx.-)V)7,)Vy7^)Vyn-{txo-s-[(6-y)V^-ai-y^ v 

>-2-1'^)^^;i/]-8-7lft^>^D[3.2.1]^^^>-3--r;>}^>X75 F, (S)-2-[(2- 
^>77 7x; * ~>)^ ^;V]-N-{exo-8-[(6-7;i/^ P ± 7 * >-2--f ^^]-8-7 

ift^>^P[3.2.i]^^^>-3--r;HtrPUv>-i-*;w^-y-5 f, (s)-i-cN-vyy 

-NHexo-8-[<6-7 JW" P ± 7 * V >-2-i )l)*^)\>)-%-'7 J #\fi'>7 P [3.2.1]^ * > 
-3--f;W#;W^5 F-f^)-N-(2-~>7y 7xZj|/)t!oiJ^>-2-*^^t5 F, 
N-{exo-8-[(6-7;V^P±7^ l/>-2--T )V)*?-)lyZ-T*f¥z/t7 P[3.2.1]*£ ^ >-3- 
-i)V)-2-\l FP^>'-6-(tf^U> ? >-l-^;l/fc;i')^>X75 h\2-(71f/t>-l.*^ 
/}?n;i/)-N-lexo-8-[(6-7;i/^P^-7^ W>-2--T W^^-S-Tlf fyi? P [3.2.1]:* 
^^>-3--f;V)^>X75 F, N-{exo-8-[(6-7;^P^7^1/>-2-1 , ;l')^^;l']-8- 

7tf tr->^ P[3.2.i]^-^^>-3--r;i/}-3-(tf^u s?>-i-*^#^)KU s^sm-*^ 

FBL^2-(3-7U i k*>'^P [3.2.2]y^>-3-*;W^^;i'>N-{exo-8-[(6-7;i/^- 
P^-7^ k>-2--f ;^)^^] -8-71f tf->^ np.2.l ] t^^>-3-^JV)^>X75 Fe 
#589J<fr&'» (I) Rtf (n) <&T, HMc r*58M^*J fc«rtBt*Jifcj&s 

^segHfr&W (i) (n) tk&mz#\,*T*mw<£G®W3. j: t 

F7y^*^fiJti"-5StbTtt» Prog. Med., 5, 2157-2161 (1985)^ 

p° n <DH5§J («JU*0, 1990¥)m7#5H : ietf-163-198CIB«©3l*S^Vfe.n5. 

**Wfls^« (I) fttf (n) tt. »#JPffiXtt«lftS©a!giw«fc-oTtt 

m, m yntr*>K, s^**, td>i, 



15 



WO 02/18335 



PCT/JPOl/07321 



e>n£o Hfc, ( i ) (n) Mtf t-eo&^&a©* 

#fgiJiMt£ti ( I ) IkXf- (n) Mtf ^£>g##&&3^«MIX<£> 

*i/)Vmm$:mfZ>Zttf~eZ. ^tl&OiiStbX, D-> (Greene) 

TklS^yy (Wuts) ^f> Tprotective Groups in Organic Synthesis (^2 fig) J fcfB^CD 

<fr<D-3<D<k&m*. WO98/37064, EP^16581> GB-1345872, WO98/50534 

-St&SB&tfEur. J. Med. Chem. - Chim. Ther., 19: 105, 1984^^$ tlTte 0 , -?-ft 

OT, *mW<D®M<kG%i (n) ©tt«Wftl^&£t&93T5«> 
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<K&® (ffla) (iv) tKfoi£-&Z<i£\zJ:r) (na) * 

fc, -fb^ (V) tS^**Jli:fcJ;t)(IIb)*#«ffiTf**. L 3 ©fl& 

c m t;v=^;p-co-o, c M 7/WM)-eo-a 7yFS^ L 2 ©jK«ig£ 
— Z5J*4b&tt (Ha) ta>_7S >fe fett (nia) £\}immteto%Q&MJtish- 
^>*©*#J^b**» ^DD^^X 1,2-5^ ppx*x ^dd^;va 

T«, $f^t<^ -20 , C~60 , C-efT-5o &g (»*b<tt, HJX^KT 
^-TV:/nt\)l/X3\>V75X N-^?HM'JX tfl)S»\ 4-(N,N-5? 
^^75y)t!US?X») ©#«ETfcJEJ&Sii:*©rt*, R«SPJ»te:iifTS*S 

±T?^3pjfeJ|&^j&s**. Sfc, L , j&«0HT»-5*;p#>sift;^* (iv) fcflua-rs 

fil^J (l3-^v/7P^\^v;i/^;V^v-T5 H{DCQ, l-xg^M-p-^^TS 

/^Dtwpb^sMS H(wsq, ;ws?-f ;wcdi)» Bopisis 
(Aidrich, v7xx;uu>m7^K(DPPA)^) fc«ks*ffi^fc:«t 0, m&\z 

ioTH Sfcgsijn&l N-kKD+*>X^*»'f 5 H (HONSuX l-t K 
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n*v^>>/bU7y-;v (hobo m ©#&t, Vtfmmx$>z>MGtm$ 
mm<D&frr7$>fc£® (ma) t&Gttzz.ttz&oTrs. Ffc*&fe (Ha) 
zmzzttfTzz, *mm&m (na) k&^t, B^iiATDit 

>UP*>73 Ffc^tt (nb) tt> JfOBfl^tt (V) SrfflVJ, jtufB7S>;Wt<?:f§;& 

X^-CONH-, -NHCO-, -NHSO2-. -SO2NH-. -R°°-CONR 4 -, -R^-NR^O-, 
-R°°-NR 4 SO^ -R°°-S0 2 NR 4 -, -CONR 4 -R°°-, -NR 4 CO-R°°-, -NR'SOz-R 00 -, -S0 2 NR 4 -R°°- 



*f4gtt*;V#>K^* (mb) t75>flS^K) (VI) SrS^-BrSclifccJ: 




A-XB-NH 2 
(VD 




-Hooe- 



(7>-;Wfc) 



A-X-B-NHeO- 
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A-X-B-S0 2 -N=C=O 
(VII) 





A-X-B-CONH 2 

(vm) 



A-X-B-COL 1 



(IV) 



(fete) 




A-x-B-r 




A-X-B-N. 



V 
o 



4fe 



(Ef) 



#«a«7$>to&«i (ma) xtiy;i/3-;wb^ (nic) t-fv^?— Mb 



7,)V*-)\,VV7 (ud) tt, ^wM-MV/Tt- Mb£4fc (vn) 
£7$Xfc£ift (ffla) £8£3-e-5££fc:«kD&6n5. Rjfcfck Any>ft» 

^ (ma) t#UT-rv^7^— Hft^W (vn) saaxttii*Jfcfflv»Sdt** 
OU74k&m (He) RtffcJWt^- (Ef) tt, 7$>tt&m (ma) X 

tt7;W3-jWb^* (mc) v->7:J— hflj&*ox)fc» Mfax;i/*x 

;w^W7<bteffia*©*fl : TT»^s«2:ticj;D#6n*.-fV5/7^--h 
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**^«J(IV)tDPPAt©K^K:«k>9Sljg«*. 

£tz, (n e ) tt, Ma©*;v#>Kft:^» (mb) iOKTlBt^ 

llbTi^n-S-I'VyT^h*^ 75 >flS^» (VI) tR*$**Jli:fc:«fco 

Jgfc, ^V7\\&m (He) 75>fb-&tl (Ha) t (VI) tS, Comprehensive 
Organic Functional Group Transformation, 6: 499, 1995fBfc©^^^<t t) , 5***4* 
hU*7>4*X CDL ^DD^t4-^b07x-JK i7DD^7i-^©*X 

^;U75>, 3?-fy^nH^xW5>, i,8-v ? 7iftf^n[5.4.0]^>x^-7- 
X>0) HJtfA#) #£T, 75Xb£% (ma) X 

» (VI) ©-***^y>M»T«UIU *V»T?t>5-*©75>fl5^« OF* 

b<«, o.5~2^») ^^^s^iaosift^. iaffi^s««fweii 

0~50*CXtt^m~lJP^jiSfTi?i~24ra@gfft>n^o £DP«4-XhP 
7 x^;Km?pp^7xxjl/£&;s-f ^FI^fe^7x-^^/\' 

£fc> MIB'7l/7^bB-^©S^fet^{cbT, 7 5 (ma) ©ttfc>0 

\Z7)V3-)V^m (fflc) £fflV>T> PC^JWn-hfr^SlTftS. 

FfR 22 tf-L* R 21 R 22 

(Ha) (Hg) 

(^iMrea^-r. £n^*au 

*«tt»4»l«ffiT?#6tl*ft:^* (Da) ©7;WMbR*K:«fcD#38Hfc£* 
(Eg) *«ffif**ifeTfc*. HdT, JBSL 3 tUTH flfctfAD^X 

>7JV#x;M-*~>, P - h;n>xM-M*yWJfBti5. 
Efctt. x-x;w& dmf% -;>pwW7;i/*^> fcdmso), 

v>*^7-feh7$ H(DMA)WN-^^;i/trpu K>£©E*fc*«ttfcj&i«« : r\ 
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#shw-hj£a, #mb;&U£A, t-7N*->;&u£A, u^A^-fyyoif 

fe«J:V*. *E&«> IHbxh^^KT^-^A, *ft^>^hUi^;W7> 



R- r- (Xlla) FT R - 

^ ^ — or® 



jR 22 (Xna) 

A-X-B-Y- 

(xnb) 
(3§7c»7;^;Hb) 

«H75>^ (XI) fb£& (Xlla) X«(Xnb)£E&£i*£;i<i:f;: 

«tt), *$8Bfc^*b (n) *»*^rj*T»*. 
7ik±2kfc E £fcL 7$>fc^j3 (XI) LMM^i^tLJxn!d_t^^mmmit- 

*mm. /\uy>ib8Uk*mm, x.-rjm. 7-t h>> >mo^ h>m. 

($?£L<tt, Mgtfj'J^A, *SHb±HJ£A) ©#«ETfcEJSS*S©3&«. E 

JSTcttTJi^WbEfctt* 75>{b-&ti (xi) £*^5;wb£fe(xiib)<h£> 51 

#)J (f|4jfc 20#, 1992¥, 300) ^fcffi«©#fe&«£tf5nS. 
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*fifttt75>^ft (la) fc&®(^)X\ZQCnn>)£KfoZl3;Z > Z.h\Z£ 

D, *5&mit&m (nk) Xtt (nm) 

R 21 R 22 A R 21 R 22 " 

(Hn) (Hp) 
tt (Dp) WSl 4 <!:LTH Aoy>, h'J7Jl/tn 

fcfcfote. Comprehensive Organic Synthesis, 3, 481, 199lf3M<D'%felZ.1t£\/\ X— 
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Y(-C(=NR)NH-)i^T^*^^^#J (Hq) 

K&te, 75 Xb-ntl (XV) Rtf (ffla) &m^\ Comprehensive Organic Functional 
Group Transformation, 6: 639, 1995X&J. Med. Chem, 41: 271, 1998fcfBtt©^&Kl 

B^©ISS^T»*K*ST*^bTYW-NR)NH-)tlg^rS'fb'&* (Hr) 
tt, 4*||¥9-194451#4^Bfcia«©^fc«oT«®*ra2: 

Y#^K>NQdNH-T*S#589ifc£« (us) 75>fl?&% (Dla) (XV) 
&m Vi, Pharmazie, 50: 12, 1995X«US-5030738^^^^fB®©^^^^-Q T»3§Tf 



B^bf 7 4 /U S>>T?&5#f89Hl5*&* (Ht) tt, J. Chem. Soc., Perlcin Trans.l, 
1712-1720 (1975)* J. Chem. Soc, Perkin Trans.l, 161 1-1617 (1994)&tfTetrahedron Lett., 





R (Hq) 



(XV) 
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33, 5209-5212 (1992)fclB®©#ftK:fi£oTiSiS*t?#*. 

*58W^«i*i!lja-r*fc«)©K^b^«i (ma), (mb). One) (xD 

MSI 

-.21 -22 /vtt„\ o 21 D 22 



R" r (xna) r" FT _ 

R 21 B 22 R 21 R 22 

(xvnb) (xvmb) 



mum) 



(ma) 



(mb) 



(xvnc) (mc) 

wmit&m (m a ) , (mb) (mc) ^n^m>firr 5 t s >i^m (xw a ) , 

(xvnb) Xtt (xvnc) (xna) Xtt (xnb) fc, ffiSBtg5SH£©7> 

R-p- 3 A-X-B-COL 1 R>* 3 R^" 
H 2 N- 

(XIX) (XX) (XIa) 



R 21 R 22 A-X-B-COL 1 R 21 R 2 ^ R^P 22 

M JofrP J_ M,' P . A - X -B-CONH-PT 

(7->;Wfc) (KM) 



Y^75HST*5ft^* (XIa) «ffitB*©75/^bS*t«kD«3ft 
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f 3 Z tWVZZc fcfc, SS!fe 1 2 t^ttfiP 1 , P 2 RIXP 3 «, mU rprotective 
Groups in Organic Synthesis (fg 2 «g) j t|H®^nfc7 5 J )Vt^»Vm<D 

UX)V-fc~)VmZ, X)Vy7^)VM(D^-^J> (Aldrich. KM) ^m-i'Dnlg 
~f%Z\tbX%Z>o 

^mm^mx\t^(Dm^m \z -ztizmcDi mx\t 2 msk±&ftMtt t 
vx^-tzmMMmz, m^m\z^xmnm^^>nx^Mmmu^ mm 
mrn&m ^xm^mm -^nx^^miz^xmrn-r^ z\ t^x^s* &mzmk 
xyvm. mmi mi mmiz&zmnst^ x\t, m&mo 

jiiM&ftm mxmm\z^^mD^<D^rti(Dmmx^xh^\ 
*mw\z£%ma&$<Dtc®(Dmwm&%ithx\z, mu wlm. mm\mm 
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o&oimmi imsi, *§*&k ^mu vsmm^^x^x^^K 

b < ^.l~10mg/kg^jg^T*& D > CXI* 1 V^tt 2 73M4 0fc#*tT&-5 

T3o ll^S^l^lt 1B©S:#S«* #£iS&0»0.0001fr&10mgfrg 
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#m»i3u *m<D&$m<D&®!?%z>®m2 000-25745 mcommm 

###J 1 a 

2-^DD-5-/ h^i/T-'J >^M^2.0 gRt^47%*^7K^7K^10 ml£S1^10 

: ^v£l*->=l : 3)LT, 3-7 5 y -4-# D D 7 ^ J -^(723 mg)£#fco 
1 1 b 

o-T5^7x/-;i/500 mg0y/7DD^^>7.4 mlJg^fc:^ P Pt-:7*? i ;^>>;<3 : • 
;^^>691mg, ^^/-;i*74mg£3JP;^ Sfl1f-ftJ»bfc. RlS^fc* 
£in^T^PP*^AT?fflfflLfc. m^iTKMth'J^ATM, H*£L 
fee »->UA W7^^n7h^7^f-(»^ : ^*>=l : 15) 

###J 1 c ~ 1 g . 
##09 1 b £H«K:UT, #%0J 1 c ~ 1 gVik&W&gtMLrc. 

mm 2 a 

tf^U^X i*7^;H^hJH>©S^§, 80*CTl5l5IHl«#L;fc:. S 

itaii «stt, 2- (tr^u^>-i-*;^-;i/) M^ifis^i 

##M2bRtf2 c 

##012 at^lllt, ##0<I2 bStf2 c©ft^*fe«»Ufc. 
###1 2 d 
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###J3 

2-^7 D U-^>M>tt— MonatsheftefurChemie, 96: 182, 1965fBSc£>;£ 
gtf^L 2- (2-^D0 7xr:jWJl/7 7->) *J&«*SBSL;fe:. 

mm^£#> $&&-m&toxit. swmmmmtk* &fem*mm, mmh 

Fmoc-^P U >(fi^ Fmoc-Pro-OH) 500mg©S?^ P O ;* * >3 ndEtfKfc&ft;:** 
- hPT-»J>90mg^ £U$?>0.07mL □ D^^ >3ml&jD^.3^^Ufc. 

>=l:8)TiSLT, (S)-7^l/>-9-i';^^5 1 ;i/2-[N-(2-r:hn7a:^)^;Wt 
|#M6~9Stf3 5 
##M 1 0 

Fmoc-Pro-OH 500 mg, *<>l?)V7 5 >0.18 ml, BopM^721 mgK^-f V?U\Z 
)\,3L^)V7 5 >0.52 ml£ D D ;* * >5 nflfcjD*., &fiT?2l5IH40#J»#L&. 

)VA^)V))dU U i?>*;i/3j5^^k- h(669 mg)£^fc. 
###J 1 1 ~ 2 4 

###|2 5 a 

Boc-Pro-OH 50 mgCDDMF 2.3 mlJgi&£, 2fC?£l^ 1,2,3,4-x h7tKn^V + 7'J 
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>31mg, DPPA 0.08ml, h U X3MK7$ >0.10ml$llP^, ^lT2B^40#}f #L 
tc, VAT, ##0>J5 tmmmWLT, t-7^(S)-2-(lA3,4-xh5bb*n^7* 

j u >-2--f j^i^x^trn u ^>A^+yi/" ^(75 mg)£#7c 0 

2 5b 

##0J2 5atlil:bt, ##M2 5b<ZMt£$)£§S!}£Lfc 0 
###J 2 6 

Fmoc-Pro-OH(DTHF^^*-30 < C fcftapU N-J^l^WJ >#&T# D □ cf§| 

x^x*:rJi/£^-io~-i5'C-ei o#r B m#&> 2-75/^>^xhU;^in 

*-20 < C~^fiT21«^#bfco SM^tll, *S§3bT, (S)-2-[(2->7/:7:t 

x^jwit-f jP]tfau v>>-i-#;i^>m (9H-7;^i/>-9--T;i'^^;i/)xx^ 

#5t#|2 7~3 4Rtf 3 6 
###| 3 7a 

h U ;H0 ml^fc, 2-7;Ptn- hD^>-tf>0.17 ml^tf^* U A320 mg£ 
Jn>L70'C'C20l^W«^Ufc. E^fc*£iP&Tft»x^»^fflb&. 3T$£Jf £ 

7>f-(HnSx^ : ^it>=l : 2)T?S!@UT, (S)-2-{[(2-X hD7x^V)75 
y ] ^ ^ } H D U v 5 >-l-* ^ >^ t-7*^I7f)K«9 mg) £*§7c. 
###J 3 7b 

(S)-2-^;b5;Wt!n U V>-l-^;V^>^t-y^XX^;KJ. Oig. Chem.,56: 2624, 

i99iffi«©^SK:«t D 2-7 5 y ^>^/x h y )VXXfi?P PO^^ 

1 mUSmm, h U 7-t h^$^*c*fls*l>*^- b U £ A£iP*., 
2 0B#R8«#bfc. HSL-T, (S)-2-([(2--/7/7z-;V)7S;] 

3 8 

(S)-2- kl«aW tf a U v 5 >m t-7*f;nx 7- JK h U 7 ac x 
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Frooc-Pro-OH&tf2,3->>k H D-lH--f > F«-;H£l,2-5>* DDI^>C»*U 
(S)-2-(2,3->?t H n-iH--T > K-Jl'.l-AJV^^KB U S> >-l-ti)V#>M (9H-7 

1/ >-9--r ;m ^> x* x;p£#tf§ft# uttsft £ bx#fco 

##0iJ4 0 

#3*093 9 tmmzLx, mmm 4 o b&. 

###14 1 

3-(4-7Mn 7x ; +^>yJ^n 5 H127 mg©^nn*;i/A6 mi&i&k: 
exo-ft-T^k*^* P[3.2.1]^^^ >-3-< ;V)*;Wt5 >S£ t-r/3\>VX*5MH02 mg , 

^□7h^77^f-(»^:AW=3:l) TifMbT, exo-8-71f-8-{[3-(4- 
7Mn7i;+y)7x-JV]^ 3^} k* 5/ £ O [3.2.1]:* ? * >-3--T a > 

6& t-^;VX^x;P(173 mg)£#fcc 
##0»J4 2 

##^J 4 1 tmmz LT, 4 2 ©fll'&ftSRjSbfc. 

#5*094 3 

exo-(8-71f HS'* D [3.2.1]^^7 ^ >-3--f ;V)77;W\*5 t-^^X* ^^300 
mg©7-fe hX h U;P5ml*ttfc3,4-5?^ On^>yM Cl^-f K260mg, KSt* U 
£A368mg, a^ft^Uf A220mg*Jn^T^ST-Bfta^bfc. R««ttfiftK 

T?8fc#U ffiffibT, exo-{8-7lf-8-[(3,4-^ □ 

P7i^)^^]t*y^ p[3.2.i]^-^^>-3--r;w*;wt5 >m t-^juxj 

;V(513 mg)£#&. 
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##0)J4 4 

exo-8-^>^M-T1f H5/^n[3.2.1]^^^>-3-^;i/75>(2,5-> 5 ^ h^>x b 
7t^D77>, 7-fe.h>^*;V#>fiftR^>^75>SrfflV\ Eur. J. Med. 
Chem.-Chim. Ther., 19: 105, immm^mzU^&WTHmmzV-t-^fri? 
%)V#j — h^rjDAx &i&fcT3HIH»#bfc. IIU, (exo-8- 

.###J4 5 

(exo-8-^>^-8-7-t) i tl^^D[3.2.1]^^^>-3--r^)*;WN*$ >^ t-^JJ/X 

*fett3B7C%ffofc. «MbT, (exo-8-7tf tfS^ D [3.2.1]*** 

###■14 6 

(exo-8-71f tf a [3.2.1]** * >-3--f JlQftJWtS >m t-^JVXXrJl/-I 
®^©7-fe bx h V)VR?ftMF<Dm&®Wi** 2-?U^*?-)V-b-7 )V*Uj-7& 

T, lexo-8-[(6-7JP^D^7^ ^>-2--r;i/)^^]-8-71f If ->* D[3.2.1]***> 

##014 7 

(S)-2-[N-(2-X hD7l X Jl/)* JWI^'f tfD'J z?>%)Vtf >W 7 V >-9- 
-i ^^fjl/X^r^ 67 mgODMF 0.75 ml^^H tf^ U > ? >0.03 ml£i[lX.> ^ifiT 

DMF£g£U Si»fc:*&JP^TBlF8fex^TJftWUfc. «flM 

£*□*? r^^-GflKx^ : ^U->=i : 3)Tif®lbT> (S)-N-(2-XbU 
"7 xXJl/)fc!n »J v>-2-#;V#*-i^ F(22mg)£#7i. 
##^J4 8-6 3 
###iJ4 7t|WI^fcUT, ###J4 8~6 3©fc^ll*lffil/fc. 
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##0J6 4 

(S)-2-[(2--> 7/7 x X )V)% JW^-f )V] tD'jy >m (9H-7;V^ 1/ 

rmnvit. Rfo&z'mm. mmhx, (syv-yy yvuvi? >- 2 -* 
u vmnmwmtvxmtc. 

##0l]6 5-7 3 

##{f!]6 4 ttfUHKLT, ###J6 5~7 3<D{b£«§ii§L*:o 
#t^74a~74k 

###|5Rtf 4 7 <ht^l£KbT, ##00 7 4 a~7 4 k<D<b£«§ajgL£„ 
##007 5 

(S)-2-(l,2,3,4-^ h7t Hn-f U >-2-^ )Vjl)Vi£~)V)X?.U 'J i?>*;P^> 

^ l-T^X^T^ 70 mg<D>^ D D**>2.1 ml^K. tK^T, h U yJV^U 

ft^Afrq-? h^77^(^iX^)TiIUT> (S)-tfnU>?>-2-<JW 1,2,3,4- 
5 s - h 7 1 H a V * / U >-2--T JVtrh >(34 mg)£#fc 
##^117 6-85 

##00 7 5 t^UT, ##00 7 6~8 5 (Dit^^m^Tc. 
##008 6 a 

{exo-8-[(6-7;i/^a^7^ W>-2-^ JU)^^]-8-T1f U [3.2.1]:*^ >-3- 

MUX, exo-8-[(6-7;i/^n±7^l/>-2-'f ;W)^^;W]-8-Tlf t*i/^ P[3.2.1] 
##00 8 6b 

##00 8 6 at mmiz.LT. ##00 8 6b (Dfc&yo&mm^ti. 

##00 8 7 

exa-8-[(6-7^^P^7^ l/>-2--f ;l/);WI/]-8-71f fc: O [3.2.1]^^ ^ >-3- 

WTHF(Dm^m^UXl 9ffiPlt &&£«JSU TOx^;i/in--\ 
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y (om&m&fr eesfti/T, 2-7 s y -N-iexo-8-[(6-^ jv-t uj-y?u>-2- 

###| 8 8 

exo-8-[(6-7;i'^n^7^ l/>-2-^;U)/^;l/]-8-7lf t*V^ D[3.2.1]^^ ^ >-3- 

Jl/]-8-7lf tf->^ p [3.2.1]:* £ ^>-3-<JH-0-7x-M V *7 1/7£&&@#£: U 
8 9a 

zMStfc'J x£ A23 mg5:THF^^ U (S)-N-[2-(2-^D &V)7x" 

JP]linUi?>-2rA;i/2i?^5 Fl40mg£Jn*-fc^ 80 < C-ei^F B 1^bfc 
*fcfcfi&»iB5B&:J- h 'J ^A^J U tfASJOfcTRKx^TttHJLfc. ^rttJ!**!* 

7f^7^ -(ft&x^MTlf glT» (S)-2-{[2-(2-^n xn;i/]7 5 / \ 

U U S?>(112 mg)?;ifc. 
###|8 9b~8 9 g 

##008 9 aiHfllfcbT, ##00 8 9 b~ 8 9 gO^^ijibfc. 
##00 9 0a 

7J1^>^H^T, ((2S)t!P U ^>-MW-(t-7h^'>^^^vD^v') 
:7xx;i/]#;V#*U-5 Kl71 mg^THF 8 M^fc**ft 1 J9 L £A7\>l'$xtf A40 

=y U * 7A?P^hy77^-(^nn^^>:i^; : l) 
T*g®JLT, 2-{[((2S)H P U 5»-2-f /)7x; -;K47mg)£#fc. 

##0j| 9 0b 

(S)-tfoU> ? >-2-^JU-N-<2-^on7xXjl/)*;l/^+)-5 K500mg, h'JX^JU 
75 >0.6 ml&tf (Boc) 2 0 729 mg£v? DO/^>6 mlfciD*.* ^Tf7i$F*M$b 
fc. S»*m^DD*^T'itlJbfc. £*»£**«iW-HJ SATIS 
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+r>=i :2)^mvx, (s)-2-(2-^pa7x-;i/*;w\* ; E<;P)trDUv J >-i-*ji/ 

$>m. t-73^XXx;i/<701 mg )£#£. 
##08 9 0c 

(S)-2-(2-# DD7i x;P* Jl/ At'f ;P) H P «J 5? >-l-7J t-^^XX T" 

JWOO mg©THF 8 ml^C, *ftT» h U £ A104 iiig*jjnS.£i&T?ll$IH 

Pb, jElC3-H^^>0.2ml^P^2«it#b}t. E^fcjJc&inAT^OO 

7 - Jl/ : £ P P A = 1 : 10)Tlf §J b T, (S>N-(2-^ DP7i —)\,y-N-* t! 
P U 5>>-2-* ;Wa£^r1*5 F(399 mg)£#fc. 
9 0 d 

l-[2-(2-t KP^->7xX;i/)T-t^]-4-^>> > ;i't!^^> > >556 mg©X^y* — 
;i/T?j|g|HtbT, l-[2-(2-t K D+y 7x^)7-1:^] tf^7 ^>(261 mg)&#fc. 

M<D2-y)v^- p-6-> 5^7" 7 ^ v y&sm t vxm EP-0351194-if ^gfeSc 
©^sct^t, 2-^p^e^^;i/-6-7;^p±7^ v->*»jgufc. 

###J 9 1b 

KiS^tiiL, yv%5 1 ji'*7i±7U'?hff77j-izTmm-r 

Z> Z. £ \Z «fc D > { l-[(6-7;l/^ P ± 7 ^ W >-2-< Jl/)*^] U 5? >^--f Jl/ } 
A*5 >m t-ttfrJLZT-JVZm&mfct LT*#fc. FAB-MS:359 (M+H) + c 
###J 9 1c 
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v) , i-[(6-y u±7?u >-2--f JU)^ y 5? >-*--r 5 >x&&&£ 

l6B*ibt#fc. FAB-MS:259 (M+H) + o 
#5£#iJ 9 2a 

-3-f t-^^X^^^&fiiS tfco FAB-MS-.345 (M+H)\ 

###J 9 2b 

c±> { i-[(6-7 jw* n ± y $ \y >-2--r ?-)V\ tf d u 5? >-3--r ;v j * ;i/ n >m 

D i- y * V >-2--f M * t! P U ^ >-3--i ^75 >X&&i&£@l 3£ b fc„ 
FAB-MS:245 (M+H) + o 
9 3a 

i-[(6- y)V*uj-y?u >-2--r ;v>^ 5^] tr^ u s> >-4-# >ix^;i/X7 

£SSBUfc. FAB-MS-.316 (M+H) + . 
###J 9 3b 

&. ^^ilib, \-[(6-y)V^u-)-y^u>-2-i)V)^)V]^^)^>-A-^)V 

#>|fe*StfSfiH# t tT#fc. FAB-MS.-288 (M+H) + . 
9 4a 

Arzneimittel Forschung/Drug Research, 30: 1051, 1980fB^® 2f &{Cfe T, 1-^ > 5/ 
###J 9 4b 
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?)V7> )V7 7 - )V-XR-4 5 W-)V-5-% )V# >tk&ft1t. FAB-MS:249 (M+H) + . 
##^J9 5 

)V-6-7)V* Uj-7?U y t&UT 4 1$ P B 1£& LT, l-[(6- 7;fcfrD i~ >-2--T 
;V)^^Jl/]t!^U 5? Jl'SiSiibfc. FAB-MS:260(M+H) + „ 
9 6a 

fcTioi$ras#L&. 2-[(2-7$yxw5y^>y-h'j;v 

£ bT#fc. FAB-MS: 162 (M+H) + . 
#%0)j9 6b 

h ij jl>£^fi@# £ UT#fc. FAB-MS:188 (M+H) + . 

##M9 6 c 

4 M^bTK^-^^-^U-^^S:^^/— ;U©«£8li&4*CfcJ'&SlU 2-(2- 

>-l--f«fS^fiHXfJ^ifiH*ttT#fc, FAB-MS:221 (M+H) + „ 
###| 9 6 d 

2-(2-^^V-f ^^AjftASl^f/H^f^feRfifcUTfflVi, 
##00 9 3 b fcH*lCbTW**V'f 5^/US?>-W;V)ftAW**fiH# 
<h LT#fc. FAB-MS:205 (M-H)\ 

#5t#l 9 7 

WO94/20473-^^fg®#^!l2-C(Cl3®©*fe^^c>T> 2-(-f 5 ?V-)V-1-^ JU) 
£S« & ®3i t fee FAB-MS: 1 89 (M+H) + „ 
###4 9 8 

Monatshefte fur Chemie, 96: 182, 1965HB® ©#&K:fe T> 2-7 xCX jVTJl^ 7 — 
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;V£JS/SBI£fi5£Lfc. FAB-MS:230 (M + )c 
9 9a 

^^yM^^M^^l^fJ^^»t^T#fe. FAB-MS:235 

(M+H) + » 

###19 9 b 

b &mtt£ IT, 2-># P^v'^^^mW^Mb^o FAB-MS:219 (M-H)" 0 
##0j| 10 0 

J.Med. Chem, 14: 1054, 197ll2«fc(D;£&KfeT, N-(b!^U ^>-4--<J^>X7 
5H- ffiBtifi*»5fibfc. FAB-MS:205 (M+H) + . 
###J 10 1 

S / tf i J v>> > *M JHb LT# 5 n-5N-(b! U 5? >-3--f )V)^>X7 $ 

k &x* / * * j ~-)\><Dm&m%ttz®mv, 4 M^b*^ -KBex^wg 

(±)-N-(t^'Jy>-3-<J^>X75 h--IISI$i6B#tUt#fc. 

FAB-MS:205 (M+H) + » 
###| 10 2 

i-t(6-7 )v* u-fy^v >-2--r ;io * u 3? >-4-^ ^75 y-i&mMBas 
4-(t-^ h * ;v#x;io t!^ u M >m & wc * ^ v > \z®m v , z\n 
(cwsc-hck H0BtMhux^T5>&inx., &m\zxi6mmmwhfc. & 
mzmmmv. 7 j kh-hV)ifrt>ft&&vx. A-uHos-yjvjruj-ypuy-i- 

<i )V) * t!^ U 5? >-4-^ ^ } * JWtt'f ^) 'J >-l-# >M t-^Jl/ 
XXxJP*SSfe@#tbT#fc. FAB-MS:470(M+H) + o 
10 3 

1-K6-7 ji/* n ± 7 37 v >-2--f ^] tf^ u >-4--r ^75 >xi&§a&&tf 
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SF^SSbfc. FAB-MS:489 (M+H) + o 
#%09 10 4a 

(syn-(t-y~h*y*)]'tf-)V)7 0 nyy*m®tVTBi,\ mmi o 2tmmzh 
x^ (s>2-({i-[(6-7;^p^-7^ vy-i-^ M*3-)V\M^) vy-A-^M-hMV&t 

MMn U i?>-l-*;i/^>^t-^;PXX^;i/Sri2tiiLfco FAB-MS:456 (M+H) + . 
###J 10 4b 

(s)-2-({i-[(6-7;i/^-n^-7^ i/>-2--i'^)^^]t!^u > > >-4--r ^i^w^-r 

JP)KDy 5»-l-*Jl/#>» t-7^XX^£im<hbTJilV\ ###J9 lei 

^i^bt, (s)-n-(i-[(6-^j^p±7^ vy-^)V)**)\,y£^*?y-A-4M 

IfP'J V>-2-*M=¥lJ-5 FX:&&&£SBtb7c. FAB-MS:356(M+H) + o 
##0fl 10 5 

exo-3-7^/-8-^>> ? ;i/-8-71ftfy^n[3.2.1]^-^^>^, ##0U 1 0 2M 
©75&{C£ 02-7x^Ifti^^t, N-(exo-8-^>>>;W8-7lf If 5^ n 

[3.2.i]^-^^>-3--TJl/)lf7x^;i/-2-*;i/^-9-5 Ktlfc. £n£X:?/-;W;: 

H^T, S^K^TC^fr^ N-(exo-8-71f tf->^ P [3.2.1]:* ^ ^>-3--f;V)k'7i 
x;i/-2-*;V^ ^-111^7^7 7Xi Itlfc. FAB-MS:307 (M+H) + o 
#»J1 

exo-8-[(6-7;P^P^7^ l/>-2--T;l')^^]-8-7-t> i h*^^ P[3.2.1]^^>-3- 
;i/7 5 >27 m g 0>^ P P * * >i&f&f££ P P «4-X h P y xx;i/23 mg> mW. 
7Kll^hU£Al6mg£inx.> 40#««^ (S)-N-(2-XhP7xX;l/)tfPU^> 
-2-#;l^-tJ-3= H22mg, h'JX^;i/75>0.03ml?:l)n^T> ^T-M#L;fc: 0 

S^^fC7jc^JP^-TMx^;i,T'ttttibfco m^m^MWi- V U £AT-f£ii 
MLfco M£75>ffl?P^hW*X#?A£P^1^7>r-(M 
X^;W : ^VH}->=1 : 6)T*f®£LT, (S)-Nl-{exo-8-[(6-7;i/^P^7^ l/>-2-^ 
?;i/]-8-7lf If O [3.2.1]* f * >-3-< ;W)-N2-(2-X h P 7 xX;P)t! P U 
38 



WO 02/18335 



PCT/JP01/07321 



>-l ,2-V% 3rU- 5 H (49 mg) £ %Tco 
$mm2~Z 403 6-5 8 

$%m tmm\zhx, uus#i2-3 403 6-5 zo^m^mmhtz. 0 

mffiM5 9 

(S)-N2-[2-(t-^^;P ^;i/-> n^->)7 x-;l']-Nl-{exo-8-[(6-7;i'^- D -f y $> V 

(1.0MTHF&&0.07ml)£itlX., 2mmM#VtCo £flP;LTMX^ )V 

D'7H/>);^7*7A^n7K77>f-MX^)"eilbT < (S)-N1- 

;V|-N2-(2-k Hn^~>7x-^)trn 'J >?>-l,2-^^^^-y-5 h*(19mg)£#7c 0 
«#|6 0-6 2 

nnw6 3 

exo-8-[(6-7 D J- y $ V >-2--f )V)*^)V\%-7W~s>7 P [3.2.1]^ ^ >-3- 
•t))lrtS.>m. y3L-)VZ-7, ; r)V592mg£7-t bx h U;W20 nA<DM'&mz, (S)-2'- 
~>77 tfP'Jv'^-^^^-y-^'J h*315mg, l,8-i?71? ifz/P P [5.4.0] 7>x 
^-7-X>223 mgSO^T-fe hX h 'J JU ml©^^^iD^.. M^17^r^^bfe. 

A=l/99) 7-7;V®152mgt^^/-JV^J|]^, MffiTlT^UT, 

(S)-N2-(2- y7 ;7x XJV)-Nl-|exo-8-[(6-7;p^- P ±7^1/ >-2-^f ^;V]-8-7 

if D[3.2.i]t^^>-3--f ;Hen.'j i?>-i,2-i?#;w^3M3-$ h*-77 

-7X?P#J822 m g£$&#II,14@# t Lllfc. 
^&#I3 506 4-7 0 

mmm6 3tmm\zLx, mmm 506 4-7 0<7xt^#j£S!igL7c o 
mmm 7 1 
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2-{[(S)-l-({exo-8-[(6-7;U^a^-7^ U>-2--< )V)^)V\-Z-7^ Mi/i7 P [3.2.1] 

Jrt ? >-3--r ^j^I/a'^ ;w) tf □ u v >-2-ti)m=.)\>]7 =• / j^m^m x^;w 

10.7 ml£jbH;U ^T3^F^#^ M{-lM7jC^^hiJ^A7KM0.7ml» 

Gfowmmy^ * >hp-20(h^#) (7k/ * ^ y -;i/= ioo/o~5o/5o) 

ffiSibT, (S)-2-l[l-(|exo-8-[(6-7Jl/^-D^-7 ^ W >-2--f JW)^^;i/]-8-Tif P 

[3.2.1]^-^^ >-3--r ^j^^n^-r^bfp u ^^-^i^x^ts y )^Ifl 

^ h U 7 A&195 mg£fcfl#gttHtf:£ LT#&. 
«#J7 2 

2-75 ;-K-lexo-8-[(6-y)l>*Uj-7?\s>-2-'[ Hv^ P[3.2.1] 
^-^^>-3--r;l/J^>-tf5 K300mgs 2-^0 0^>X7^rt Kl05mg, EHl2ffi 

*7^^-h'J9A3i5 m g&j)nx., snsBrmufc. Kjm\zmamtjm± 

hU^A*»«30ml*Jnx., WKX^SOnilTJSttiU ^«g*fi^l^Jfi*Ti5ls 

5 a* a v 7^ - (7 >^e- 7tK/^ ^ y -;k/* p p*;i/A=o.2/2 

/98) iil?;l/tnA^>0ig^i|«^5fl« B B a l/T, 2-[(2- 

^OP^>yJP)75; ]-N- Iexo-8-[(6- 7 P ± 7 ^ ^ >. 2 --f )V) * ^)V]-%- 7 If 
If ^ P [3.2.1J^ ^ >-3--f ;V) ^ >if 5 H 187 mg^&ff TO t tlifc. 
«0J7 3 

(R)-N-|exo-8-[(6-7;P^ P ± 7 * k>-2--f ;P)^^]-8-7if tf P [3.2.1]^ 
* y-3-^)V\ t!P U 5?>-2-;&;M?*U-5 H250 mg<tDMF 8 ml©iI£*fc2-X h P 
7 1-«131 mg, WSC • HQ 138 mg&t*HOBt 97 mg£jn*., SfiTlllfclKHt 

Whtco KfeWt\zmnfcm*mi- b U 7 Afrmmo miSin*., B«x^JHoo mi 
;wa=o/ioo~3/97) TitSbT#e>nfcS#:^y^y-;nomi«®b, 77 

;H&57mg£JH*&^ «JK&g*-rSClifc:«tO» (R)-N-{exo-8-[(6-7Jl/^P^-7 
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* v->-2-i , ;u)/^;i/]-8-7if t*-> ^ >-3--r ;v)-i-[(2-n h n 7 x - 

HJ&0O7 4 

mmmi 3 tiwicbT, 4o^«*«ijgbfc. 

(R)-N-{exo-8-[(6-^;i/^n^7^ l^>-2-^^)^^;W]-8-7+f Ifv-^ n[3.2.1]^"^ 

* >-3--f M tf □ U v 5 ^-*;^*^ K250mg<h7-te h- h U ^8 mi©S-&*fc: 
2-nhD7x^KV^7t- M24mg£}jnA, £iIT24l$Hi*#bfc. ig&fcg 

*Jl/A=l/99~2/98) -eiMBbfc. n&n*L»6*sttB#s^^y~;nomi 

te^-frT. (R)-N2-{exo-8-[(6-^;l/^n±7^ l/>-2--T ;V)^^]-8-7lf k*>-^ n 
[3.2.1]^ * >-3-f ;V}-Nl-(2-~ h D7i^)t:a U -Jy-\,2- s J10)V^^r^ 

H(6-7)v*aj-7? vy-ir-i M*j-)V\\L^) s»-4--r;w7$ >-&M&2oo 

mgS:tK2-^xn;l/^E#mi20mg?:^b^9 L ^>3nilfc^L, ^tltWSC • HC1 
140 mg, HOBt 98 mgRtf h U X?^V7 5 >0.25 ml*i)P^.> ^2&lCTl6l$F B 1JlJ$b 

fee &mmz&ftmm*mj-hvo2>*mmmi&toz.r£ B #M£#*u 
b fc. & e> 7-t h x h u )v& zn&& LT&tzm&m&ies m g © -5 ^ © 

110 mg^S^mx^HO ml&tf * ^ y -;H0 mlfc^U 4 M&-fb*$ -RiXf 

;^^o.2mi^jnx.> »»*®*bfc. mznrcmm&tfs-jv-mm^fr&z 
^ B B B i/T, n-{ i-[(6-7 □ -f 7 * i/ >-2--f ;i/> ^ tf ^ u >-4--r ;w } h 

7 xz;i/-2-5!j;^^f5 h*-J£g|J£75 mg££&M £ bT^fco 
*»7 7-9 8 

«^iJ7 6©7jfet»HbT, IWJ7 7-9 8 0Dfc£*j£8ligbfc. . 
«#J9 9 
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Organic Reactions, XII, 356 (1962)fB«©>£ffefc:|EK l-^>S?;i/-N-{l-[(6-7 
7-;i/-5-#;V#=H*5 H400 mg©^^y-;i/8 ml — THF8 ml^-&»^jiPJO^ 

7w- (/^y-;w/^on^;PA =2/98-4/96) TWIlftft -f v^atf;w 
x _^ ;l/ _/7 D D^A-iWfcx^^ssteiibT* i-^>^;i/-N-{i-[(6-7;^ 

H30 mg&Mfeiieffi t UT#fc. 
^JBflJ 1 0 0 

N-(exo-8-71f k*~>£ P[3.2.1]^^^>-3-^;i/)k*7xn;W2-*;^^lJ-5 F— « 
8£&370 mg©7-te h= h LUHO ml^fc2-^D^e *^)V-6-7)l>*Uy-7? V> 
258mg&^tt*UC7A450mg*in^ SfifcTlHS^fc. Ef&ScfcJSfn&Bfc 

jl/^^A^avh^^^^" (^^y-;w/^aa^;i/A=2/98) 

ll^/^;-M^S^ B B B l/T, N-{exo-8-[(6-7;^U^y^l/> 

H—>a.^mm267 mg£&£Sgfl£ bTtffc. 
&£09 10 1 

N-y/; -N*- {exo-8-[(6- 7 ;V * P ± 7 * 1/ > -2--T JW) * 5F- ^]-8- 7 if If is 2 U 
[3.2.1]^ 9 >-MJP}-0-7xZM V •> l"786 mg> (S)-2'-~>7 J t° P U 5?>-2- 
# U K43 mg&tfDMF 0.5 ml©^^£l00t;T2P#r^#Lfc o 

//7PP^;i,A=l/99~4/96) T»IKbT, (S)-l-(N-v'7/-N , -{exo-8-[(6-7;i/^- 
U7-7^U>-2-^)V)^^)V]-S-7^ \i s yfU[3.Zl]ti7 2>-3-^ 5 V s 
■i ;i/)-N-(2->7 / 7 x~ JU)tf P U -7>-2-^;W^^-y- 5 K47mg£&fi#JH4H# 
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mmm 1 o 2 

2-7 xx;i/& J>§&400 mg© h;i/X>10 ml^i&fcDPPA 0.45 ml&tf h U X^;P 
75>0.28mlSi[fflT«Tb, 100 t CTl5^f B m#bfc„ K&$£50 < CK}«Lfc 

110*0 fcT2»M«»Ufc. E««*a«L*'r?f«PU» IS»K«**±hU^A** 

7 >f * y □ n *^ a =2/98)-rie« bfe. % *> ntcm^mm^ 

MOml\Z®BU 4M*flS**-»»X5 1 ;WaP«linl*JlP*fc«, 

l-[(6- 7 D±!7* Vy-l-^ )V)*3-)V\\L^ y>-4-^;H7TJI/ -^^440 

£t&09 1 0 3 

(S)-K{exo-8-[(6-7^^"D^7^ l/>-2--f ^^W^-a-TIf k*~>^ P [3.2.1];*- :7 
^>-3--f M-hfrA^z-iM^UVVy-l-ljfyiSym. t-^;VXXT^6.3 mg^y* 

#bfc^> 8fit£g*Lfc. »y^PD^^>5.0ml> Boptt3l97.3 mg> 1-7 
>7$ >^J^48.8 mgRtfSM V7°Ptf;WX^;l/7^ >0.20 rol£2JD*_T 
g®T-»#Ufc„ EJHKKBll**?- h »J * A*»tt&fll*TII«X^;VTja 

(S)-N2-(7^>^ >-l--f;l/)-Nl-{exo-8-[(6-7;P^-a^-7^ U>-2-< JW)/^;V]-8- 
7ifH>-^D[3.2.1]^-^^>-3--f;V}t! DU^>-l,2-^*;^^5 H(102 mg)£ 

%K0!1 0 4&tfl0 5 

mmmi o 3fB«©*fetpi«K:uT^«i«f!i o 401 0 5©fc£4&£»ig 

^M^Jl 0 6-1 0 9 

mmm 1 0 3 Rvmrnm 5 9 iBm©#fc tmmz lt, shot 1 0 6 ~ 1 0 9 <d 
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mt&m 1 1 o 

3-t KD^^*7^JUK0.91gtTHF10nil©Jg^*K:, ft&TTtf^U 5?>1.2 

fee # e> nfc^s ft v 'J * ^A^o^h^?^ -(irae/ * * j -)Wt> 

DD*;i/A=0.2/2/98~0.4/4/96)T*it§£LT. 3-t H D^5/-2-(tf^U 

-)-7&V >-2--i )V) * 3-)VyZ-7 If t* v' £ D [3.2. 1] ^ ^ ^ >-3--T ^75 > ~ 

300 mgR DMF 3 mlC^'&t) fc , HOBtl25mg, WSC • HC1209mg&l£ h U X&)V 

75>0.35ml^Un^. ^iBT?17«flHa»bfc. Rj6*fc«feR»**?- h U «>A7jc 

»«aomiftia>L, ttKx^i^oiniTaiHiidiabfc. wtiiiftTk, ^^tKt*ii 

*7K*K^h»J^AT?9E^ »«ftg*Ufc. S«ft'>U*^;|/*9 

N-{exo-8-[(6-7JV^P±7^ W>-2-'OV)*3\U']-8-71f t~>£ D [3.2.1]^" # & >-3- 
-Ol/}-2-t h*a^y-6-(E^U ^>-l-*M-J^>X75 H69 mg£«£#H 

i a ~ 9 o (Dfc&momm&vmwfc^WT-fMxtizmmw 1 ~ 1 1 
o ©{b^o^Rtf^gft^w^-* ft^iHS i ~ 5 t-en-^n^f. & 
6~i 8 fc#f8B©9j©fl^«eD»jgftjK-r. crnstt, tm<Dmtm^mmm\z 

3t+, KTfc^f K^ftfflVi«. Btt£©i&©ft^««ifcMfta*U $ 
^#«3MB*Sfc©fcm#©fi&£^3\ 3,4-ci 2 tt3,4-^^ODft^-r. 
Ph : 7i-JK Me : Et : X^;k iPr : 2-7P tMk Bn : / <>>Mk Ac : 

T-fe?;K Ms : ^^>7>;^x;k cHex : ^P'V^S'Jk TBS : t-ttfr?*?- 
)W> U JU, Boc : t-7 h^f^MxJk REx : ##0U#^ Ex : «#I#-S§\ Cmp : 
<fb£*#*f» Str : «Hfi£, Pos : jg^M, Sal : tt (JSgBffi : 7 U ; HQ : tt 
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StlMaiTK >m.& ; Fu : ; Ox : va^Sffi ; 

jt*&^u mx\z, mc\\*-mm&*ii.mrz> 0 ), ^-.mm^mm^ (fp: 

FAB-MS(M+H) + , FN : FAB-MS(M-H)', EA : 7C$$Hfrffi(%) (Cal : fUMI ; Fnd : 

mmm). nmri :^a^*nx^^ (DMso-^Tusnumm) vtt&m&v- 

?<D6m. NMR2 : illSIX^i' h)V (CDC1 3> TMSWM^P) ©ftSW&K- 
£0<5ffi, MP: MA CO). 
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*1 



REx 


Str 


Dat 


la 


^ci 


MS(m/z) : 143(KT) ; IR(neat) : 1622, 1586, 1493, 1180, 
838cm" 1 ; NMR2(300 MHz): 4.02(2H,bis), 4.60(lH,s), 
6.14(lH,dJ=8.7),6.26(lH J s),7.07(lH,s) 


lb 


QTBS 

Or 2 


MS(m/z) : 223(M*) ; IR(neat) : 3472, 3378^2955, 2930, 1613, 
1505, 1277, 1227, 925, 833, 783, 743 can" ; NMR2(300 
MHz):0.24(6H,s),l .02(9H,s),3.50(2H,br s),6.59-6.83(4H^n) 


lc 


Me 

Xnh 2 

^OTBS 


MS(m/z) : 2H(MT) ; IR(KBr) : 3475, 3387, 2956, 2932, 
2859, 1615, 1484, 1283, 1171, 961, 838, 782cm" 1 ; NMR2 
(300 MHz): 0.24(6H,s), 1.02(9H,s), 2.17(3H,s), 3.67(2H, 
bis), 6.53-6.71(3Hjn) 


Id 


TBSO^Me 


MS(m/z) : 231(MT) ; lR(KBr) : 2955, 2930, 2858, 1502, 
1236, 1164, 1006, 970, 875, 862, 839, 780cm" 1 ; NMR2(300 
MHz): 0.15(6H,s), 0.97(9H,s), 2.12(3H,s), 3.33(2H,s), 654 
(lH,s), 6 J5(2H,dJ=10.5) 


le 


nr NH2 

TBSC^CI 


MS(m/z) : 257(M0 ; IR(neat) : 3463, 3376, 2956, 2929, 
1497, 1263, 944, 839, 781cm" 1 ; NMR2(300 MHz): 0.17(6H, 
s), 0.97(9H,s), 3.74(2H,brs), 6.58-6.67(2Hgm), 6.79(lH,d, 
J=2.5) | 


If 


^NH 2 
TBSO^^N0 2 


MS(m/z) : 268(M0 ; IR(KBr) : 3484, 3355, 2951, 2929, 
2856, 1564, 1230, 969, 872, 838cm ; NMR2(300 MHz): 
0.19(6H,s), 0.98(9H,s),' 5.78(2H,brs), 6.71(lH,d J=9.0), 
6.90-6.96(lH,m), 7.49-7.54(lH,m) 






MS(m/z):237(M^; IR(neat) : 2954, 2857, 1701, 1469, 1418, 
J254cmlj NMR2(300 MHz): 0.20(6H,s), 1.01(9H,s), 2.04 




S^Me 
TBSO 


(3H,s), 3.58(2H,brs), 6.28(lH,dJ=7.8), 6.33(lH,dJ=7.8), 
6.86 (lH,ddJ=7.8,7.8) 


2a 


Cn-?,co 2 h 

o 




2b 


o 


FP : 274 




Q«-PC0 2 H 

o 


FP : 248 


2d 




FN : 233 


3 




FAB-MS:264 (M + ) 


4 




FP : 248 
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5 


0 2 N H 

^IFmoc 


MS(mfc):457(M*); IR(neat): 3332, 3017, 1701, 1502, 1340, 
1278, 1119, 758, 741 cm 1 ; NMR2(300 MHz): 1.82-2.38 
(4H,m), 3.52-3.84 (2H,m), 4.08-4.68 (4H^n), 6.98-7.83 
(llH^ii), 8.19-8.28 (lH^n), 8.78 (lH.br s) 


6 


Me <_NFmoc 


MSCm/zJ^CM 4 ): IR(neat): 3261, 2955, 1697, 1683, 1451, 
1418, 1355, 1127, 910, 761, 734 cm" 1 ; NMR2(300 MHz): 
1.90-2.54 (10H,m), 3.28-3.72 (2H^n), 4.164.78 (4H^ii), 
o.y i-i.isz (im,m) 


7 


dv 

D\ /^MF- 

Ul fJNFmoc 


MS (m/z) : 481(M1 ; IR(KBr) : 3401, 3261, 3007, 2957, 
2896, 1679, 1528, 1478, 1438, 1355, 1336, 1264, 1176, 
1 128, 1090, 1035, 990, 908, 764, 742 cm' 1 ; NMR2(300 
MHz): 1.90-2.25 (4Hjm), 3.38-3.68 (3H^n), 4.28 (lH,br s), 
4.43 (lH^n), 4.62 (2H,m), 7.15-7.45 (9H,m), 7.61 
(2H,<U=7.4), 7.76 (2H,dJ=7.4), 8.55 (lH,br s) 


8 


d\o . 

F ^J^Fmoc 


FP : 456 


9 


fi n 

CI ^JvlFmoc 


FP : 472 


10 


BnNHv^O 

^jJFmoc 


MS(m/z):426(M0; IR(neat) : 3345 2962 1675 1560 1424 
1332, 1261, 1132, 1091, 1028,740 cm" 1 ; NMR2(300 MHz): 
1.62-2.14 (4H^ti), 3.36-3.72 (2BUi), 4. 144.58 (4H^ri), 








11 


PhNH^O 

^_JMFmoc 


MS(m/z):412(M ); IR(neatV.3315,2883, 1696, 1602, 1196, 
1121,986,909,758,740 cm" ; NMR2(300 MHz): 1.60-2.12 
(4H,m), 3.36-3.72 (2H^i), 4.16-4.62 (4H^n), 7.04-7.82 
(13Hjm) 


12 


Pr h 

fT N Y° 

^ (J^Fmoc 


MS(m/z):490(M*); IR(neat): 3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm" 1 ; NMR2(300 
MHz): 1.87-2.52 (4H^n), 3.38-3.76 (2H^n), 4.07-4.65 (4H, 
m), 6.92-7.86 (llH^n), 8.34 (lH,o\J=8.0) 


13 


<_NFmoc 


MSCm/z)^^; IR(neat): 3385, 3302, 1698, 1524, 1442, 
1417, 1354, 1337, 1120, 939, 741 cm" 1 ; NMR2 (300 MHz)- 
1.86-2.58 (4H^n), 3.36-3.77 (2H^n), 4.064.66 (4H^n), 
6.98-7.84 (HH^n), 8.30-8.40 (lH^n) 


14 


MeO h 
(Vy 0 
^ (JIFmoc 


MS(m/z):442(M + ); IR(neat):3314,3008, 1699, 1670, 1602, 
1535, 1425, 1253, 1125, 1024, 760, 739 cm 1 ; NMR2(300 
MHz): 1.88-2.56 (4H,m), 3.43-3.82 (5H,m), 4.12-4.60 (4H, 
m), 6.80-6.88 (lH,m), 6.90-7.84 (lOH^n), 8.30-8.44 (lH^n) 


15 


^n t o 


MS(m/z):490(M + ); IR(neat): 3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm" 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.074.65 (4H, 
m), 6.92-7.86 (llH,m), 8.34 (lH,d,J=8.0) 
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16 


F 3 9 H 

^ (_}IFmoc 


MS(m/z) : 4800VI*) ; IR(neat) : 3420, 3302, 2958, 1699, 1591, 
1531, 1453, 1320, 1170, 1120, 758,741 cm" 1 ; NMR2(300 
MHz): 1.86-2.50 (4H,m), 3.38-3.76 (2H,m), 4.08-4.64 (4H, 
m), 7.08-7.84 (llH,m), 8.08-8.32 (lH,m) 


17 




MS(m/z):490(M + ); IR(neat): 3327, 2893, 1703, 1678, 1490, 
1430. 1129, 815, 761, 737 cm" 1 ; NMR2(300 MHz): 1.81- 
2.16 (3H^n), 2.44-2.64 (lH^m), 3.34-3.80 (2H,m), 4.10-4.62 
(4H,m), 7.22-7.84 (12H,m) 


18 


if?r h 

uT 

^ QJFmoc 


MS(m/z): 454(M"); IR(neat) : 3305, 2963, 1695, 1525, 1450, 
1355, 1176, 1120, 909, 734 cm" ', NMR2(300 MHz): 1.05- 
1.30 (6H^n), 1.85-2.30 (3H,m), 2.51-2.67 (lH^n), 2.93-3.13 
(lH^n), 3.38-3.70 (2H,m), 4.13-4.62 (4H,m), 7.02-7.44 (7H, 
m), 7.46-7.87 (5Hjn) 


19 


H 

^ QJFmoc 


MS(m/z):490(M + ); IR(neat):3317, 1682, 1592, 1540, 1478, 
1421, 1179, 1126, 909, 735 cm" 1 ; NMR2(300 MHz): 1.80- 
2.64 (4H^n), 3.34-3.78 (2H,m), 4.004.62 (4H^n), 7.06-7.86 
(12H^n),9.29(lH,brs) 


20 


I jj 0 
^ ^IFmoc 


MSCm/z^OCM*); IR(neat): 3287, 2954, 1697, 1620, 1539, 
1454, 1354, 1259, 1122, 909, 734 cm* NMR2(300 MHz): 
1.84-2.62 (4H^n), 3.24-3.68 (2H^i), 4.044.64 (4H,m), ! 
6.96-7.88 (11B», 8.23-8.33 (lH^n), 9.14 (lH,br s) 


21 


OTBS 
QJFmoc 


MS(m/z):542(M + ); IR(neat): 3398, 2953, 1697, 1597, 1522, 
1453, 1404, 1336, 1262, 1111, 911, 739 cm 1 ; NMR2(300 
MHz): 0.27 (6H,s), 0.95 (9H,s), 1.88-2.44 (4H^n), 3.38-3.74 
(2H,m), 4.084.56 (4H,m), 6.78-7.94 (10H,m), 8.30-8.70 
(2H,m) 


22 


^ QMFmoc 


MS(m/z):427(M^; IR(neat) : 3375, 2889, 1698, 1455, 1298, 
1199, 986, 844, 745 cm 1 ; NMR2(300 MHz): 1.87-2.50 
(4H,m), 3.38-4.06 (4H,m), 4.16-4.60 (4H^n), 6.66-6.80 (2H, 
m), 6.95-7.05 (lH^n), 7.16-7.45 (5H^n), 7.52-7.65 (2H^n), 
7.68-7.84 (2Rm). 8.37 (lH,br s) 


23 


Cl j^NFmoc 


MS(m/z):474(M + ); IR(neat): 3333, 2943, 1696, 1683, 1523, 
1447, 1421, 1257, 1171, 1038, 756, 741 cm" 1 I NMR2(300 
MHz): 1.22-1.72 (4Hgm), 2.22-2.37 (lH,m), 2.66-2.93 (1H, 
m), 3.84-4.92 (8H^n), 7.16-7.44 (8H^n), 7.48-7.62 (2H^n), 
7.70-7.79 (2H^ii) 


24 




MS(m/z) : 310(M T ) ; IR(KBr) : 3628, 3253, 2814, 1733, 
1646, 1456, 1373, 1247, 1045, 1000, 865, 741cm" 1 ; NMR2 
(300 MHz): 2.37-2.42(4H^a), 3.46(2H,s), 3.59-3.67(4H^n), 
3.70(2H,s), 6.78(1^1^=7.3), 6.92-6.95 (2H^n), 7.14(lH,t, 
J=7.9),7.20-7.34(5KUn),9.74(lH,s) . 


25a 


QJBoc 


MSOn/z^OCM*); JR(neat):2977, 1696, 1682, 1454, 1435, 
1401 1365, 1165, 1124, 927,753 cm" 1 ; NMR2(300 MHz): 
1.31-1.47 (9H^i), 1.78-1.47 (4H,m), 2.82-3.04 (2H^a), 
3.38-3.94 (4am), 4.58-4.88 (3H,m), 7.06-7.24(4H^n) 


25b 


C ' &boc 


MSOu/z^StM*); JR(neat): 3306, 2978, 1683, 1540, 1395, 
1246, 1164, 921, 752, 733 cm" 1 ; NMR2(300 MHz): 
1.18-1.58 (9H,m), 1.74-2.48 (4H,m), 3.16-3.60 (2H,m), 
4.10-4.76 (3H,m), 7.10-7.54 (4H^n) 
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26 


r^L'N 0 

^ QIFmoc 


FP : 438 


27 


NC H 

iSe O JFm0C 


FP:452 


28 


EtO h 


FP : 335 


29 


EtO z C H 


FP : 363 


30 


H 2 NC0h 

VS-v 

^ (\jBoc 


FP : 334 


31 


NC H 


FP : 444 




/-^ H 




32 


O QIFmoc 


FP :464 


33 


Ql H 

^ QJFmoc 


FP : 448 


34 


^ QJFmoc 


FP : 417 


35 


M S H 
NC (_NFmoc 


FP : 442 


36 


N ^jsJFmoc 


FP : 482 
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37a 


^ QIBoc 


MS(m/z) : 321(M T ) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm" 1 ; NMR2(300 
MHz): 1.45(9H^n), 1 .76-2.01 (4H,m), 3.04-3.69(4H,m), 
3.98-4.17(lIim), 6.61(1 W, 6.97-7. 19(Uim), 7.27 (lH,t, 
J=8.5), 7.30-7.45(lHjn), 8.03-8.20(lHjn) 


37b 




FP : 302 ; 


38 


N£ 0 


FP : 303 


39 


HT Y' 

^ ^JIFmoc 


FP : 439 


47 


0,N h 


MS(m/z) : 235(fcT) ; IR(neat) : 3360, 3215, 2972, 2871, 1694, 
1608, 1503, 1434, 1339, 1146,744 cm" 1 ; NMR2(300MHz): 
1.73-1.85 (2H^n), 2.00-2.32 (3H^n), 3.05-3.20 (2H^n), 3.94 
(lH,ddJ=4.9,9.3), 7.14-7.22 (1H», 7.60-7.68 (lH^n), 
8.17-8.24 (lH,m), 8.82-8.87 (lK,m), 12.19 (lH,brs) 


48 


BnNHyD 


MS(m/z):204(M0; IR(neat):3313, 1698, 1540, 1451, 1419, 
1353, 1121, 909, 759, 736 cm" 1 ; NMR2(300 MHz): 1.67- 
2.25 (4H^n), 2.82-3.04 (2Hm), 3.77-3.84 (lH^n), 4.42-4.47 
(2H,m), 2.82-3.04 (2H,m) 




PhNhUO 


MSfo/z) : 190flVT) : IR(neat) : 3304, 3060, 2935, 1667, 1489, 


49 




1446, 1371, 1257, 1193, 925,732 cm" 1 ; NMR2(300 MHz): 
1.63-1.82 (2H^n), 2.10-2.30 (2H^n), 2.94-3.14 (2H^n), 
3.80-3.88 (lHjn), 7.23-7.40 (5H.ni), 9.76 (lH,br s ) 


50 




MS(m/z) : 268(M T ) ; IR(neat) : 3347, 3222, 2970, 2871, 1683, 
1588,1507,1437,1292,1025,751cm" 1 ; NMR2(300 MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3Ktm), 3.02-3.18 (2Hm), 3.92 
(lH,ddJ=4.9,9.3), 6.92-7.02 (lH^n), 7.27-7.36 (lH^n), 
7.51-7.57 (lHjn), 8.43-8.47 (lHjn), 10.47 (lH,br s) 


51 




MS(m/z) : 224(M1 ; IR(neat) : 3345, 3237, 1682, 1593, 1515, 
1442, 1297, 1102, 1056, 1035,752 cm" 1 ; NMR2 (300 MHz): 
4.67-1.89 (2H^ii), 1.92-2.31 (3H^n), 3.00-3.18 (2Hm), 3.92 
(lH,dd,J=4.9,9.1), 6.97-7.08 (lH^n), 7.22-7.40 (2H^n), 8.47 
(lH,dJ=8.2), 10.47 (lH.br s) 


52 


MeO H 

iTV N Y 0 


MS(m/z) : 220(M*) ; IR(neat) : 3283, 2967, 1672, 1598, 1523, 
1461, 1250, 1118, 1028, 751 cm" 1 ; NMR2(300MHz): 1.66- 
1.86 (2H,m), 1.98-2.27 (3Hm), 2.96-3.13 (2H^n), 3.82-3.91 
(4H,m), 6.84-7.08 (3H^n), 8.39-8.46 (lH^ii), 10.10 (lH,br s) 


53 


Xn^o 


MS(m/z) : 268(M1 ; IR(neat) : 3347, 3222, 2970, 2871, 1683, 
1588, 1507, 1437, 1292, 1025,751 cm" 1 ; NMR2(300MHz): 
1.68-1.89 (2H^n), 2.01-2.29 (3H^n), 3.02-3.18 (2H^n), 3.92 
(lH,dd,J=4.9,9.3), 6.92-7.02 (lH^rn), 7.27-7.36 (lH^n), 
7.51-7.57 (lH,m), 8.43-8.47 (lHjn), 10.47 (lH,brs) 
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54 




MS(m/z) : 258(M0 ; IR(neat) : 3244, 2948, 2871, 1685, 1588, 
1522, 1457, 1320, 1114, 1035, 763 cm -1 ; NMR2(300MHz): 
1 71-1 83 (2H^n) 2.00-2.28 (3H,m), 2.97-3.15 (2H^n), 3.91 
QH,dd,J=4.7,9.3),7.18 (lH.yr-7.7), 7.50-7.63 (2H^n), 8.43 
(lH,dJ=8.5), 10.53 (lH.br s) 




H 

jpr N Y° 


MS(m/z):268(M T ); IR(neat) : 3356, 2946, 1676,1589, 1545, 
1508, 1489, 1396, 1307, 1070, 826 cm' 1 ; NMR2 (300 MHz): 
1 (OVt ml 1 R4-9 CV) <"2TT m\ 2 16-2 29 AH ml 
2.93-3.14 (2HUo), 3.85 (lH,dd,J=5.1,9.1), 7.40-7.46 (2H^n), 
7.49-7.55 (2H t m). 9.79 (lH,brs) 


56 


Ufa 


MS(m/z) : 232(M^ ; IR(neat) : 3330, 3264, 2964, 1681, 1585, 
1518, 1452, 1293, 1102, 756 cm 1 ; NMR2(300 MHz): 1.27 
^oxijtyj — o. / j, i./z-i.o4 (zri,mj, z.uu-z.3U ^jn^nj, z.yo-j.io 
(3H,m) 3.92 (lH,dd r T=5.0,9.1), 7.09-7.30 (3H,m), 8.08 (1H, 
ddj=1.5,8.2), 9.99 (lH.br s) 


57 


H 


MS(m/z): 268(M1 ; IR(neat) : 3256, 2942, 2869, 1671, 1593, 
1519, 1508, 1419, 775, 681, 668 cm" 1 ; NMR2 (300 MHz): 
1.66-1.82 (2H^n), 1.97-2.28 (3H^n), 2.93-3.13 (2Hm), 3.85 
(lH,ddJ=4.9,9.1), 7.14-7.24 (2H,m), 7.51-7.56 (lH^n), 
7.83-7.87 (lHjn). 9.80 (lH.br s) 


58 


F H 


MS(m/z):208(Ml; IR(neat) : 3265, 2945, 2870, 1674, 1618, 
1523, 1455, 1255, 1101, 753 cm" 1 ; NMR2(300 MHz): 1.64- 
1.85 (2Hm), 1.90-2.30 (3H,m), 2.98-3.15 (2H^n), 3.90 (1H, 
dd,J=4.9,9.1), 6.98-7.18 (3H^n), 8.36-8.46 (lH^n), 10.07 
(lH,brs) 


59 


OTBS 

Q-ILo 


MS(m/z) : 32J0QA+) ] IR(neat) : 3293, 2930, 1681, 1595, 1522, 
1454, 1261, 1110, 916, 841 cm 1 ; NMR2(300 MHz): 0.29 

fKtl o\ 1 C\A /QU o\ 1 CJL 1 KtAlUVt m\ 1 OA. 1 1 OOTJ m°k 1 K 

^Oxl,sj, i.iM\7ii,sj, i.oo-i.o^^zjtijiiy, J. .yo-z. iz^zri,Tiij, z.ij- 
_2J041H^n),2.93r3.10_(2H^ri),3.83-3.92„(lH,d{y =5.2^.1), 




O 1 " 


6.78-6.99 (IH^n), 8.44-8.52 (1H, m), 10.13 (lH,br s) ! 


60 




MS(m/z) : 205(M") : IR(neat) : 3347, 2968, 2874, 1673, 1518, 
1456,1303,1198,1157,986,749 cm" 1 ; NMR2(300 MHz): 
1 70-1.88 (2Hm) 1.98-2.32 (3H^n), 2.95-3.16 (2Hin), 
3.84-4.06 (3Hjn), 6.74-6.85 (2HM, 6.99-7.08 (lHm), 
7.18-7.30 (2Hm), 9.60 (lH,br s) 


61 




MS(m/z):252(M + ); IR(neat) : 3295, 2929, 1638, 1518, 1438, 
1296, 1 127, 1051, 868, 750 cm" 1 ; NMR2(300 MHz): 

1 "*9-1 fA C4W m~l 1 79-1 87 HHtti'I 1 Q4-9 Ofi flTTrrrt 

I.JA'I.W yrxi^jjljy l./Z-l.O/ ^IXJ^Jll/, i. .7*t-/..Uu ^IXI^UUlJ, 

2.18-2.30 (lH^i), 2.61-2.75 (lH^n), 2.97-3.08 (lH^n), 
3.20-3.33 (lH,m), 4.53 (2H,d,J=6.0), 7.18-7.40 (4Hm) 


62 


Me^ H 


MS(m/^):218(M*); IRfneat): 3266, 2967, 2869, 1666, 1501, 
1100, 911, 769, 731cm" 1 ; NMR2(300 MHz): 1.73-1.92 
(2Hm), 1.99-2.32 (9Hm), 2.97-3.16 (2H,m), 3.92 (lH,dd, 
J=4.9,9.3), 7.07 (3H,s), 9.18 (lH,br s), 


63 




MS (m/z) 259(M") ; IR(KBr) : 3429, 3329, 3249, 3075, 2956, 
2871, 1685, 1565, 1489, 1428, 1101, 919, 826, 777 cm" 1 ; 
NJYLKZ(JUU MHz): 1.72-1.96 (Zn^nj, Z.uy-Z.44 (JH^n), 
3.32-3.15 (2H,m), 3.94 (lH,dd,J=5.3,8.6), 7.13 (lH,tJ=7.3), 
7.35 (2H,dJ=7.4), 9.55 (lH,br s) 


64 


NC H 


FP : 216 
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65 


fi.0" 


EP : 230 


66 




EP : 234 


67 


NC H 


FP : 250 


68 




FP : 222 


69 


N> Aim 

\==/ f NH 


FP : 242 


70 




FP : 226 








71 




FP : 195 


72 


NC (JIH 


FP : 220 


73 


V ^NH 


FN : 258 


74a 


QLnLo 

° Me £NH 


MS (m/z) :234(M1; IR(KBr):3328,3080, 2975, 2955, 1669, 
1543, 1430,774cm- 1 ; NMR2(300 MHz): 1.60-76(2H,m), 
1.84-2.00(2H,m), 2.04-2.20 (lH^n), 2.81-3.02(2H,m), 3.69- 
3.72(lH,m), 3.83(3H,s), 4.42(2H,d,J=6.0), 6.84-6.92(2Htm), 
7.21-7.27(2H,m) 


74b 


Q-R 0 

HNV ^NH 


MS(m/z) : 229(M") ; IR(KBr) : 3217, 2969, 1658, 1587, 
1529, 1415, 1092, 750cm" 1 ; NMR2(300 MHz): 1.72-2.00 
(4H^i), 2.06-2.31(2H,m), 3.02-3. 18(2H,m), 3.95(lH,dd, J= 
9.3,5.1), 6.54(lH,brs), 7.16-7.22(3H,m), 7.93-7.98(lH,m), 
8.34 (lHbrs) 
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74c 




MS(m/z) : 229(M T ) ; IR(KBr) : 3221, 2955, 1651, 1530, 
1500, 1442, 1343, 1105, 899, 788, 727cm" 1 ; NMR2(300 
MHz): 1.69-2.00(4H^n), 1.99-2.30(2H,m), 3.02-3.19(2H, 
m), 3.90(lH^n), 6.60(lH,s), 7.14-7.24(3H,m), 7.91-7.99 
(lH,m),9.05(lH,s) 


74d 




MS(m/z) : 210(M + ) ; IR(neat) : 3315, 2926, 2855, 1660, 
1520, 1447, 1407, 1346, 1109, 1257, 923cm- 1 ; NMR2(300 
MHz): 0.81-O.98(3H,m), 0.98-2.27(13H,m), 2.83-3.18 (1H, 
m), 3.29-3.53(2Hm), 3.68-3.78(lH^i) 


74e 




MS(m/z):254(J*D; IR(neat):1685, 1590, 1520, 1459, 1306, 
1169, 1027^ ; NMR2(300 MHz): 1.75-1.82 (2HUn), 2.00- 
2.25(3Hm), 2.95-3.18(2HUn), 3.81(3H,s), 3.91(lH,ddJ= 
8.4,4.5), 6.58(lH,d,J=9.3), 7.22 (lH,d, J=9.3), 8.18(1H^), 
10.45(lH,s) 


74f 


TBSO Amu 


MS(m/z) : 334(M0 ; IR(KBr) : 3308, 2955, 2930, 2859, 
1681, 1585, 1503, 1469, 1293, 1050, 973, 838,782cm -1 ; 
NMR2(300 MHz): 0.21(6H,d J=8.7), 0.99(9Hm), 1.71-1.88 
(4H^n), 2.20(3H,s), 2.98-3.13(2Hm), 3.89 (lH,d<y=9.3, 
5.3), 6.69(lH,d,J=7.8), 6.82(lH,d,J=7.5), 7.00(lHtJ=8.0), 
9.18(lH.s) 




rBSO^ Q1H 


MS(m/z) ". 334(M^) ; IR(KBr) : 3275, 2956, 2932, 2859, 
1679, 1523, 1290, 1254, 1218, 1163, 1010, 969, 859, 840, 
781cm" 1 ; NMR2(300 MHz): 0.17(6H,s), 0.99(9H,s), 
1.70-1.88 (4Hm), 2.21(3H,s), 2.96-3. 14(2Hm), 3.89 
(lH,ddJ=9.0,5.0), 6.66(lH,s), 6.67(lH,dJ=8.1), 7.82 
(lH,dJ=8.1), 9.61QH,s) 




— r^A° 


MS(m/z):239(M T ): IR(neat):3419, 1635, 1541, 1418, 1306, 
1045cm" 1 ; NMR (300 MHz, CD 3 OD): 1.66-1.74 (2H,m), 


74h 




1.94-2.17(4Hni), 2.42-2.54 (lH^n), 3.22-3.40 (2H^n), 4.42 
QH,brtJ=6.9), 6.72 (lH,dd,J=8.4,1.5), 6.88 (lH,brs), 7.29 
(1H,<U=8.4) 


74i 


JLtLo 

TBSO ^ 


MS(m/z):354(M"); IR(neat) : 2929, 1584, 1508, 1458, 1422, 
1297cm 4 ; NMR2(300MHz):0.22(6H,s),0.97(9H,s),1.74- 
1.82(2Hin), 2.00-2.30(3Hm), 2.98-3. 17(2H r m),3.90(lHdd, 
J=6.3,5.0), 6.51(lH,d<U=8.4,2.7), 7.18(lH,dJ=8.4), 8.10 
(lH,dJ=2.7), 10.38(lH,brs) 


74j 


HO^ (JJH 


MS(m/z) : 2400*0 ; IR(KBr) : 3278, 2966, 1659, 1529, 
1458, 1434, 1364, 1282, 1212, 1103, 1039, 877, 846cm" 1 ; 
NMR2(300 MHz)- 1.63-2.22(5H,m), 2.95-3.20(lKUn), 3.87 
(lH,ddJ=9.4^.0),'6.67(lH,dd r T=8.8',2.6), 2.50 (lH,d/=2.6), 
8.03(lHdJ=8.8) 






MS(m/z) : 25KM*) ; IR(KBr) : 3256, 2969, 1665, 1530, 
1361, 1258, 799, 725cm" 1 ; NMR2(300 MHz): 1.81 (2H,tt, 
J=6 3 6 3) 2 01-2 09(2Hin), 2. 17-2.3 l(lHm), 3.15(2H,tj= 
6.6), 4.6l(lHdd J=9.3,4.5), 7.20-7.34 (2H,m), 7.68(lH,brd, 
J=8.4) 


75 


COi^o 


MS(m/z): 230(M*); IR(neat):3296, 2941, 1643, 1454, 1417, 
1225,731,926cm" 1 ; NMR2(300 MHz): 1.58-1.92 (3H,m), 
2.07-2.25 (lHm), 2.76-2.96 (3H,m), 3.06-3.27(2H,m), 3.96- 
4.05(lHm), 4.64(lH,dJ=4.9), 4.76(lH,s), 7.07-7.25(4H,m) 
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76 


QLn y o 


MS(m/z) : 238(M") ; IR(neat) : 3266, 3086, 2779, 1667, 1572, 
1444, 1205, 1140, 1050, 837, 799, 755 cm" 1 ; NMR2(300 
MHz): 1.91-2.09 (3H,m), 2.28-2.46 (lH,m), 2.72-3.18 (1H, 
m), 3.25-3.45 (2H,m), 4.40-4.59 (2H^n), 4.62-4.73 (lH,m), 
7.12-7.38 (3H,m), 8.35-8.55 (IH411), 11.53 (lH,br s) 


80 




T7XT . OOO 


81 


EtO H 


FP : 235 


82 


EtO a C H 


FP : 263 


83 




FP : 202 


84 




FP: 203 






MS(m/z) : 221 (MO ; IR(KBr) : 3372, 2958, 2869, 1618, 


85. 




1571, 1512, 1416, 135371265, 1233,1 154,^»8rf 43 cnf 1 ^ 
NMR2(300MHz): 1.41-1.57(lH,m), 1.64-2.01 (SH^m), 2.96 
(2H,gr=6.8), 3.11-3.34(2Fgm), 3.45 (1^11111^=6.2), 6.59 
(lH,gr=7.7), 6.82(lH,d,J=8.5),7.36(lH,y=8.2), 8.12(lH,d, 
J=8.5), 8.24(lRs) 


89a 




MS(m/z) : 21 8(M1 ; IR(neat) : 3364, 2961, 2871, 1675, 1603, 
1509, 1450, 1202, 1134, 1039,747 cm 1 ; NMR2(300 MHz): 
1.22-1.32 (6H,m), 1.44-1.56 (lH,m), 1.67-2.00 (4H,m), 
2.85-3.03 (4H^n), 3.17-3.24 (lH,m), 3.40-3.51 (lH,m), 
6.59-6.76 (2Hjn), 7.06-7.17 (2Hjn) 


89b 




MS(m/z):210(M T ); IR(neat): 3398, 2953, 1736, 1599, 1510, 
1460, 1322, 1247, 1033, 743cm' 1 ; NMR2(300 MHz): 
1.39.1.98(4HUn), 2.83-3. 04(2H^ii), 3.30-3.42 (lH^n), 3.60- 
3.71(lH,m), 4.67(lH^s), 6.57(1^^=7.6), 6.63(lH,d,J=7.0), 
7.08(lH,a=7.0), 7.19(lH,djr=7.6) 


89c 




MS(m/z) : 190(M1 ; IR(KBr) : IR(KBr) : 3348, 2959, 2871, 
1605, 1515, 1401, 1319, 1260, 746cm" 1 ; NMR2 (300 MHz): 
1.47-1.56(lH,m), 1.69-1.86(2H^n), 1.90-2.01 (lKtm), 2.16 
(3H,s), 2.95(2H,gr=6.3), 3.04 (lH,ddJ=15.0,8.3), 3.23(1H, 
dd,J= 12.0,4.7), 3.42-3.49 (lH,m), 6.60(lH,dj=8.1), 6.64 
(1H.U=7.5), 7.04(lH,d,J=9.9), 7.10(1H,U=7.7) 


89d 


MeO ^ 


MS(m/z) : 240(M*) : ER(neat) : 1637, 1606, 1509, 1458, 
1421, 1213, 1026cm" 1 ; NMR2 (300 MHz): 1.40-1.55(1H, 
m),1.64-2.25(4H,m),2.93-3.22(4H,m),3.38-3.50(lH^i), 
3.76 (3H,s), 4.71(lH,s), 6.15-6.23(2H^n), 7.12 (lH,dJ=8.4) 
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89e 


Me 

0H^ H 


MS(m/z) : 206^*) : IR(KBr) : 3277, 2969, 2871, 1659, 
1542, 1471, 1301cm 4 ; NMR2 (300 MHz): 1.42-1.75 (2H, 
m), 1.77-1. 86(2H^n), 2.07-2.23(2H,m), 2.28(3H,s), 3.01- 
3.18 (2H,m), 4.00(lH,dd,J=4.8,9.6), 6.73 (lH,dd^=7.5,0.6), 
6.90 (lH,d,J=8.1), 7.03(lH,t,J=7.8) 


89f 


HO JC N 


MS(m/zV.220(M + ); IR(neat) : 2927, 1588, 1523, 1469, 1254, 
1141cm ; NMR2(300MHz): 1.45-2.05(4H,m),2.06(3H,s), 
2.95-3.60(5H,m), 5.31(lH,s), 6.20 (1HAJ-8.1), 6.25(lH,d, 
J=7.2), 6.92(lH,dd,J=8.1,7.2) 


89g 


HO^^ QSIH 


MS(m/z) : 226(M*) ; DR(KBr) : 3310, 2961, 1495, 1388, 
1273, 1212, 1026, 906, 843, 798cm" 1 ; NMR1 (300 MHz): 
1.23-1.80(5H^n), 2.62-2.99(4HUm), 4.51(lH,s), 6.54 (2H,s), 
6.65(lH,s) 


90a 


OH H 


MS(m/z) : 192(M*) ; IR(KBr) : 3356, 3225, 2954, 1641, 

KO< l^ai 1vK1 IQfil 10BO 7^7 mi"' • MMBI^dn 
lJOU, IjjZ, JL4DZ, IjoO, 1Z5Z, 11UJ, / J/ Cm , INlYLKX^J UU 

MHz): 1.62-31 (5H^n), 2.97-3.14 (2H^ai), 3.67 (lH,s), 3.84 
(lHUn), 6.83 (1^^=7.7), 6.94-7.12 (3H,m), 9.98 (lH,s) 


90b 




MS(m/z) : 324(M') ; IR(KBr) : 3274, 2972, 1704, 1671, 
1593 1523 1407,1288,1180,762cm ; NMR2(300 MHz): 
1.48(9H,s),^.9{)-i.98(2H,m),'2.10-2.52(2H^i), 3.40-3.60 
(2H^n), 4.30-4.55(2H^n), 7.01-7.07(lH^n), 7.23-7.30(lH, 
m), 7.36(lH,brdJ=8.1), 8.40 (lH,brdJ=8.1), 9.22(lH,brs) 


90c 




MS(m/z) : 238(M*) ; IR(neat) : 3417, 1682, 1487, 1442, 
1205cm" 1 ; NMR2(300 MHz): 1.68-2.05(4H,m),3.30(3H,s), 
3.32-3.44<2H4n), 3.96, 431(lH,brs), 7.31-7.58 (4H^n) 


90d 


oh r^NH 


MS(m/z) : 220(M^) ; IR(KBr) : 3249, 2918, 1629, 1594, 
1459, 1286, 1238, 1183, 1025, 841, 758cm -1 ; NMR2(300 
MHz): 2.77-2.85(4H,m), 3.56-3.65(4Hjm), 3.71(2H,s), 6.79 
(1HU=7.4), 6.95(2H,U=8.2), 7.15(1H,U=7.9), 9.74(lH,s) 


40 




FP : 456 


41 


3ocNH^^n^Q^|Ql 


MS(m/z) : 426(M") ; IR(neat) : 3336, 2926, 1702, 
1586, 1506, 1367, 1161, 1042, 942, 847, 778, 692 
cm" 1 ; NMR2(300MHz): 1. 37-1. 85(6H^m), 1.43 
(9H,s), 1.92-2.02(2H, m), 3.18(2H,s), 3.50(2H,s), 
3.78(lH^i), 4.15(lH^i), 6.80-6.85(lH^n), 6.91- 
7.10 (4H,m), 7.22-7.27 (3H,m) 


42 


BocNH"^ N -^j^Q^ 


MS(m/z) : 462<M") ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm" 1 ; 
NMR2(300 MHz): 1.43(9H,s), 1.45-2.18 (8H^i), 
3.23(2H,s), 3.80 (lH,m), 3.81(2H,s), 4.32(lH,m), 
7.29-7.36 (lH,m), 7.43 (lH,ddJ=9.3, 2.7), 7.71 
(lH,d,J=8.5), 7.82 (lH,d,J=8.5), 8.32 (lH,ddJ= 
9.3,5.2) 
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43 


BocNH^> N ^V CI 


MS (m/z) : 384 (Ml ; IR(KBr) : 3344, 2955, 1682, 
1525, 1473, 1169, 1045 cm" 1 ; NMR2 (300 MHz): 
1.44 (9H,s), 1.45-1.60 (2H,m), 1.65-1.80 (2H^n), 
1.80-1.87(2H^n), 1.99-2.03(2H^n),3.19(2H, brs), 
3.50(2H,brs), 3.80(lH,brs), 4.35(1H, brs), 7.21- 
7.25(1H, m), 7.38 (lH,dJ=8.4), 7.50 (1R brs) 


44 


DUOrMrl V- |\J-Dn 


FP : 317 


45 


BocNH^nh 


Sal : HC1 
FP : 227 


46 


N XaA f 


FP : 385 


77 




MS(m/z) : 3260^0 ; IR(KBr) : 2929, 1583, 1502, 
1443, 1254, 1200, 1083, 850, 784cm -1 ; NMR2 
(300 MHz): 1.20-1.87(811^1), 1.88-2.04(2H^ri), 
2.96(lH>ep, J=5.6), 3.17(2H, s), 3.53(2H,s), 6.81 
(1H, ddj=8.0,1.4), 6.98-7.10 (3HUm), 7.22-7.27 


78 




MS(m/z) : 362(M~) ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm" 1 ; 
NMR2(300 MHz): 1.28-1.81 (6H, m), 2.00-2.19 
(2H^n), 2.99 (1H, sep, J=5.5), 3.22 (2H,s), 3.83 
(2H,s), 7.33 (1H, dt,J=8.0,2.5), 7.44 (lH,ddJ= 
9.3, 2.5), 7.51 (lH,gr=7.1), 7.72 (lH,dJ=8.5), 
7.86 (lH,d, J=8.5). 8.32 (lH,ddJ=9.6,5.8) 


79 




MS (m/z) : 284 (Ml ; IR (neat) : 2930, 1561, 1469, 
1340, 1129, 1030 cm" 1 ; NMR2(300MHz): 1.41- 
1.50 (2H^n), 1.56-1.63 (2&jn), 1.66-1.74(2H^n), 
1.95-1.99 (2H^i), 2.91-3.02 (lH^n), 3.14-3.16 
(2H^i), 3.50 (2H,s), 7.19-7.23 (lKUi), 7.37 (1H, 
dj=8.1), 7.50-7.51 (Him) 


86a 




Sal : 2Ha 
FP : 285 


86b 




FP : 356 


87 


H 2 N O / 


FP : 404 


88 




FP : 429 
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Ex 


A-X-B- 


Dat 


1 


°6V 


MS(m/z):545(Ml; IR(neat): 3327, 2953, 1698, 1609, 1500, 
1433, 1339, 1277, 753, 665 cm" 1 ; NMR2(300 MHz): 1.52- 
2.34(12Hon), 3.23-3.40(3H,m), 3.54-3.63(lH^i), 3.68(2H, 
s), 4.01-4.16(lH^tt), 4.374.45(1H^ii), 4.65(lH,dd,J=2.7, 
8.2), 7.13-7.30(2H^n), 7.42-7.48 (1H, m), 7.56-7.68 (2H^n), 
7.72-7.86 (3Hpna), 8.17-8.24 (1H, m), 8.80-8.85 (lHUi), 
11.13 (lH,br s) ; r al^D : -12.2°(c=0.25.CHCl 3 ) 


2 


BnNH^O 


MS(m/z):514(Ml; IR(neat): 3318, 2954, 1664, 1632, 1612, 
1528, 1216, 871, 808, 755 cm 1 ; NMR2(300 MHz): 1.43- 
1.58 (2H^n), 1.66-2.20 (9H^tn), 2.37-2.48 (lH^ii), 3.16-3.38 
(4H^n), 3.66 (2H,s), 3.944.22 (2H^n), 3.944.22 (2H^n), 
4.38- 4.47 (3H^n), 7.18-7.34 (5H^n), 7.40-7.62 (3Hjn), 
7.71-7.83 (3Hjn) ; \ a 1*0 : 40.3°(c=0.65,CHCl 3 ) 


3 


PhNH^O 


MS(m/z):500(M"); IR(neat) : 3304, 2952, 1686, 1601, 1536, 
1444, 1250, 1141, 754, 665 cm" 1 ; NMR2(300 MHz): 1.59- 
1.72 (2H,m), 1.73-2.23 (9Hjn), 2.53-2.64 (lH^i), 3.12-3.24 
(lHjm), 3.25-3.40 (3HUn), 3.73 (2H^>), 4.02-4.19 (lH^n), 
4.244.36 (lH^i), 4.56-4.65 (lHUn), 7.02-7.09 (lBUi), 
7.21-7.34 (3H,m), 7.40-7.65 (4H^n), 7.72-7.83 (3H^n), 9.87 
(lH^br s) ; f «f D : -70.3 o (c-0rl5 ) CHCl3) 


6 


Pr H 


MS(m/z):578(M r ); IR(neat) : 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm 1 ; NMR2(300 MHz): 1.48- 
2.15 (HHUn), 2.42-2.50(lH^i), 3.24-3.34(3H^n), 3.41-3.50 
(lH.ni), 3.67 (2H,s), 4.04-4.18 (lH^n), 4.22-4.30 (lH^n), 
4.60-4.67 (lHUn), 6.91-6.99(lH^n), 7.19-7.33 (2H411), 7.40- 
7.62 (3H^n), 7.72-7.84 (3H^n), 8.24-8.34 (lH^n), 9.25 (1H, 
brs) ; f ctl^o : 40.5 o (c=0.24,CHCl 3 ) 


7 


«% 


MS(m/z):534(Ml; IR(neat): 3368, 2953, 1692, 1593, 1530, 
1441, 1341, 1248, 1216, 871, 754 cm- 1 ; NMR2 (300 MHz): 
1.48-2. 16(llH^n), 2.46-2.55(lH r m), 3.20-3.31(3H^n), 3.36- 
3.45 (lH,m), 3.68 (2H,s), 4.02-4.17 (lH^n), 4.21-4.32 (1H, 
m), 4.634.68 (IH411), 6.97-7.07 (lBUn), 7.20-7.29 (2H^n), 
7.31-7.36(lHUm), 7.40-7.47 (lH^ii), 7.55-7.62 (lH^n), 7.71- 
7.83 (3H^i), 8.31-8.37 (lH^n), 9.49 (lH,br s) ; [ a]?° D : 
-52.6°(c=0.28,CHCl 3 ) 


8 




MS(m/z) : 530(NO ; IR(neat) : 3383, 2954, 1681, 1632, 1601, 
1529, 1341, 1252, 1217, 871, 754 cm" 1 ; NMR2 (300 MHz): 
1.49-2.17(llH,m), 2.41-2.50(lH^n), 3.23-3.34(3H^n), 3.38- 
3.47(lH,m), 3.68(2H,s), 3.84(3H,s), 4.044.26 (2H^n), 4.52- 
4.59 (lH^n), 6.83-7.06 (3H,m), 7.19-7.30 (lH,m), 7.40-7.48 
(lH,m), 7.54-7.62 (lH^n), 7.72-7.82 (3H,m), 8.31-8.36 (1H, 
m), 9.25 (lRbr s) ; \a l 2 ^ : -52.2°(c=0.23,CHCl 3 ) 
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9 




MS(m/z) : 548(M") ; Htfneat) : 3263, 2948, 1660, 1642, 1624, 
1547, 1537, 1354, 1216, 1040, 866, 756 cm' 1 ; NMR2(300 
MHz): 1.43-138 (2H^n), 1.66-2.14 (9H,m), 2.36-2.47 (1H, 
m), 3.15-3.38 (4H,m), 3.67 (2H,s), 3.954.22 (2H^n), 4.42- 
4.56 (3H,m), 7.12-7.35 (4H^n), 7.39-7.48 (lW 7.54-7.84 

V L JIl,IllJ , | U | D • \\*—VJ. xt,\^n\^l3J 


11 




MS(m/z):578(M0; IR(neat) : 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm" 1 ; NMR2(300 MHz): 1.48- 
2.15 (HH,m), 2.42-2.50(lH^n), 3.24-3.34(3Hgm), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.044.18 (lH,m), 4.22-4.30 (lH^n), 
4.60-4.67 (lH,m), 6.91-6.99 (lH,m), 7.19-7.33(2H^n), 7.40- 
7.62 (3H^n), 7,72-7.84 (3H^n), 8.24-8.34'(lH^ii), 9.25 (1H, 
br s) , | a \ d ■ +4o.i (c=u.iy,L.jici3 i ) 


12 




MS(m/z):568(M0; IR(neat):3385, 2954, 1693, 1529, 1320, 
1170, 1115, 871, 758 cm -1 ; NMR2(300 MHz): 1.48-2.16 
(HH^n), 2.42-2.50 (lH^n), 3.20-3.32 (3Hjri), 3.36-3.45 
(lH^n), 3.67 (2H,s), 4.02-4.18 (lH^n), 4.22-4.30 (lH^n), 
4.63-4.70 (lH^n), 7.17-7.29 (2H^ii), 7.41-7.61 (4Hgm), 
7.72-7.83 (3H,m), 8.19 (lH,(£j=8.0), 9.20 (lH,br s) ; 
ral^o : -32.5°(c=0.11,CHCl 3 ) 


13 


B O*" 


MS(m/z): 57801"); IR(neat): 3267, 2952, 1690, 1630, 1531, 
1398, 1249, 1216, 1073, 826, 756 an 1 ; NMR2(300 MHz): 
1.48-2.26 (HHm), 2.55-2.65(lH^n), 3.10-3.36(4HUn), 3.67 
(2H,s), 3.88-4.24 (2H.ni), 4.56-4.62 (lH^ai), 7.19-7.48 (6H, 
m), 7.55-7.60 (lHjm), 7.72-7.82 (3H^n), 10.11 (lH.br s) ; 
Tal^D : -58.1°(c=0.12,CHCl 3 ) 






MS(m/z) : 542(M0 ; IR(neat) : 3356, 2960, 1685, 1630, 1611, 
1587,1530,1342,1249,870,756 cm- 1 ; NMR2(300MHz): 
J..16J.27(6H^),JL.5J[^^llH,m),j2.5„6-2^7L(lH^Q), 


14 




3.04- 3.37 (5H,m), 3.67 (2H,s), 4.043-4.28 (2Hm), 4.68 
(lH,dJ=7.4), 7.07-7.28 (4H^n), 7.44 (1H, dd,J=2.5,9.9), 
7.58 aH,(U=8.5), 7.72-7.91 (4H,m), 9.50 (lH,br s) ; 
r Otl D • -68.6°(c=0.09,CHCl3) 


15 




MS(ra/z):578(MT); IR(neat) : 3264, 2952, 1690, 1627, 1611, 
1591, 1530, 1478, 1420, 1249, 870, 756 cm' 1 ; NMR2(300 
MHz): 1.62-2.22 (llH^ai), 2.53-2.68 (lH^n), 3.10-3.22 (1H, 
m), 3.26-3.40 (3H,m), 3.74 (2H,s), 4.004.18 (lHm), 4.25- 
4.44 (lH^n), 4.564.62 (lHUn), 7.10-7.30 (3H^n), 7.39-7.48 
(2H.m),7.58-7.65(lH,m),7.72-7.86(4H,m), 10.13(lH,brs) ; 

I ** I D • -»o.U [C—v. 1 o,Ctid 3 J 


16 




MSCm/zJiSlSW; IR(neat): 3379, 2955, 1691, 1616, 1527, 
1456, 1342, 1216, 871, 757 cm -1 ; NMR2(300 MHz): 1.47- 
1.62 (2H,m), 1.71-2.20 (9H^n), 2.52-2.62 (lKtm), 3.14-3.40 
(4H^n), 3.68 (2H,s), 4.024.27 (2Hm), 4.614.68 (lH,m), 
6.86-7.14 (3H,m), 7.20-7.30 (lH^n), 7.40-7.47(lHm), 7.55- 
7.62 (lH,m), 7.71-7.84 (3H,m), 8.24-8.32 (lH^n), 9.79 (1H, 
brs); fal o : -80.8°(c=0.22,CHa 3 ) i 


17 




MS(m/z) : 630(M*) ; IR(neat) :3379, 2953, 1636, 1597, 1521, 
1454, 1340, 1253, 913, 840, 754 cm" 1 ; NMR2 (300 MHz): 
0.30(6H,s), 1.02(9H,s), 1.42-1.58 (2H,m), 1.66-2.18 (9H,m), 
2.28-2.42 (lH^n), 3.08-3.46 (4H^i), 3.68 (2H,s), 3.964.22 
(2H,m), 4.434.52 (lH,m), 6.78-6.86 (lH,m), 6.88-6.98 (2H, 
m), 7.18-7.30 (lH^n), 7.38-7.47 (lH,m), 7.53-7.62 (lH,m), 
7.70-7.84 (3Hjn). 8.34-8.44 (lH,m), 8.93 (lH,br s) 
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18 


H 2 N H 


MS(m/z) :515(NT) ; IR(neat) : 3350, 2955, 1677, 1628, 1612, 
1533, 1511, 1480, 1217, 1140,754 am 1 ; NMR2(300 MHz): 
1.48-2.25 (HH^n), 2.50-2.58(lH,m), 3.l6-3.40(4Hm), 3.67 
(2H,s), 3.90-4.10(lH^m), 4.18-4.26(lH,m), 4.56^.65(1H, 
m), 6.71-6.80 (2H^n), 6.96-7.03 (lH,m), 7.20-7.30 (lHm), 
7.36-7.48 (2H,m), 7.54-7.62 (lH,m), 7.71-7.82 (3H^n), 9.11 
(lH,brs) ; faro • -114°(c=0.04,CHCl 3 ) 


22 




MS(m/z):562(Uy, IR(neat) : 3346, 2942, 1663, 1629, 1528, 
1246, 1140, 1050, 909, 732 cm" 1 ; NMR2(300 MHz): 1.75- 
1.82(llH^n), 2.00-2.15(2Hgm), 2.20-2.35 (lH^n), 2.36-3.00 
(lH^n), 3.23 (2H.br s), 3.42-3.54 (1H, m), 3.66 (2H,s), 3.96- 
4.12(lH^n), 3.96-4. 12(lH,m), 4.32-4.63(3Hm), 4.84(lH,s). 
6.78-6.90(lHm),7.12-7.36(5H,m)J.38-7.47(lH,m),7.53-7. 
62(lHm),7.70-7.84(3Hjn) ; Tal D:-52.7°(c=0.21,CHa 3 ) 


27 




Mo (m/Z) i jOo (M ) > IK \JbJ3T) . 3513, /LyjA, loiZ, 1JXZ, 

1342 cm 1 ; NMR2(300 MHz): 1.59 (4H,brs), 1.74-1.80 
(2H^n), 1.85-1.95 (2H,m), 2.02-2.13 (3H^ri), 2.59(1H, brdd, 
J=5.7,12), 3.23-3.31 (3Hjn), 3.37-3.43 (lH^n),3.69 (2H,s), 
4.04^.17 (lH^i), 4.29 (lH,b«gr=7.2), 4.68 (1H, dj=75), 
7.14 (lH,dd r T=7.5,8.4), 7.20-7.29(lH^n), 7.34 (2H,d,J=7.8), 
7.44 (lH,ddJ=2.4,9.9), 7.60 (lH,brdJ=8.1), 7.74-7.82 (3H, 
m), 9.33 (lH,brs) ; fotl d * -94.2°(c=0.01,CHCl3) 


31 


H 


IR(KBr) : 3412, 2927, 2851, 1734, 1615, 1527, 1479, 1458, 
1374, 1341, 1300, 1222, 1140, 1107, 1047, 975, 872, 807, 
741 cm" 1 ; NMR2(300 MHz): 7.58-1.70 (2H, m), 1.70-1.84 
(2H^),1.86-1.95(2H^n),2.00-2.18(4H,m)^.86-3.06(3HUi), 
3.30 (2H.br s), 3.72 (2H.br s), 4.03 (2H,d,J=13.2), 4.50 (1H, 
br s), 6.91 (lH^s), 7.10 (lH,t, J=7.4), 7.18 (lH,tJ=8.0), 7.24 
(lHjn), 7.36(lHdJ=8.0), 7.43(lH,dd,J=2.2,9.9), 7.60(2H,t, 






J=6.7), 7.72-7.8 1 (3H, m), 8.40-8.75 (lH.br s) ; HR-MS 
(m^)511^3(M*) 


34 




Sal:Fu 

FP: 545 ; NMR1: 1.39 (3H, t, 7 = 6.9 Hz), 7.69 (1H, dd, 7 
= 10.3, 2.5 Hz), 8.18 (1H, d, / = 7.8 Hz) 


35 


Me \-> 


Sal:Fu 

FP: 540 : NMR1: 2.36 (3H, s), 3.78 (2H, s), 4.41 (1H, dd, 
7=8.3, 3.4 Hz) 


36 




FP: 532 ; EA: Cal (C29H30N5O2FS) C, 65.52; H, 5.69; N, 
13.17; F, 3.57; S, 6.03. Fnd: C, 65.24; H, 5.71; N, 13.00; F, 
3.42; S, 5.96 


37 


Qlo 


SaI:Fu 

FP: 552 ; NMR1 : 3.8 1 (2H, s), 4.54 (1H, dd, 7 = 7.0, 4.2 Hz), 
8.90 (lH,d,7=4.0Hz) 


38 




Sal:Fu 

FP: 536 ; NMR1: 3.82 (2H, s), 4.51 (1H, dd, 7= 7.6, 3.2 Hz), 
8.35 (lH,d,7=7.6Hz) 
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39 




SalrFu 

FP: 505 ; NMR1: 3.63 (3H, s), 3.79 (2H, s), 4.35-4.40 (1H, 
m) 


40 




FP: 570 ; NMR1' 3 69 (2H s) 4.48 (1H, t, J = 5 4 Hz) 8 88 
(1H,S) 


41 




FP: 527 ; NMR2: 3.65 (2H, s), 4.76 (1H, dd, 7= 8.3, 2.9 Hz), 
8.21 (1H d, J = 8.3 Hz) 


42 




MS(m/z) : 539(M") ; IR(KBr) : 3296, 2952, 1611, 1532, 
1413, 1343, 1250, 753cm" 1 ; NMR2(300 MHz): 1.49-2.19 
(11H», 2.69(lH,ddJ=ll.l,6.0),3.15-3.34(4Hm), 3.68 
(2H,s), 4.20-4.25(2Hni), 4.75(1^^=7.2), 6.77(lH,brs), 
7.12-7.25(3Hm), 7.42(1 H,brd^=9.3), 7.57(lH,bnU=8.7), 
7.72- 7.80(3Hm), 7.92T lH,brd J=75), 8.24(lH,brs), 
10.3(lH,brs) ; r«1 d : -25.0° (c=0.104,MeOH) 


43 


MeO O 4 " 


MS(m/z) : 551((M+1"0 ; IR(neat) : 2952, 2875, 1607, 1513, 
1341, 1213, 1173cm f ; NMR2(300 MHz): 1.40-1.55(2Hm), 
1.75-2.18(10Hm), 3.04-3.2O(6Hm), 3.66(2H,s), 3.77(3H,s), 
3.96-4.35(3H^n), 5.15-5.23 (lH,m),6.12-6.20(lH,m), 6.37- 
6.40(lH,m),7.11 (lH,d r T=8.7), 7.20-7.27(lH^n)J.42(lH l d ) 
J=9.9), 7.57(lH,d J=9.6), 7.71-7.85(3Hm) ; [fff D : -20.9 
(c=0.10,MeOH) 






MS(m/z) : 539(M0 ; IR(KBr) : 3314, 2951, 1683, 1612, 
1535, 1344, 1253, 1221, 1048^871, 792,^730cm^;-NMR2^ 
(300 MHz): 1. 42-2.21 (HH,m), 2.56(lHm), 3.15-3.30(4H, 
m), 3.64(2H,s), 4.10(lH^n), 4.24 (lH,dJ=8.2), 4.67(lH,d, 
J=8.5), 6.47(lH,s), 6.97 (lH,a=7.3), 7.04(lH,dJ=7.6), 7.15 
(lHs), 7.39jf2H<irr=8^), 7.53(1H,<P=8.8), 7.72-7.77 (3H, 
s); \af° D : -0.06° (c=0.063,MeOH) 


44 




45 




MS(m/z) : 561(M1 ; IR(KBr) : 3381, 2966, 1612, 1534, 
1363, 808, 734cm" 1 ; NMR2(300 MHz): 2.00-2.42 (12H,m), 
3.41(lH,dd r T=16.8,8.4), 3.57-3.70(3Hm), 4.09 (2H,s), 4.17- 
4.30(lH^n), 4^4-4.58(lHm), 5.38-5.41 (lHm), 7.19-7.38 
(3Hm), 7.47(lH,brd J=9.3), 7.59 (lH,brdJ=8.1), 7.83-7.91 
(3Hm), 8.06(lHbrs), 10.1(lH,brs) ; [ a f> D : -46.9° 
(c=0.026JSleOH) 


46 




MS(m/z) : 549(MT) ; IR(KBr) : 3357, 2952, 1637, 1523, 
1341, 1226cm" 1 ; NMR2(300MHz): 1.60-2. 15(9H,m), 2.43- 
2.51(lHm), 3.22-3.30(3H,m), 3.38-3.45 (lHm), 3.63 (2H, 
brs), 3.72(2H,s), 4.03,4. 17(lHm), 4.39(lH,d,J=8.4), 4.59 
(lH,ddJ=8.4,1.8), 6.56 (lH,dd,J=9.0,2.7), 6.68(lH,d,J=2.7), 
7.21-7.28(lH,m), 7.43(lH,ddJ=9.6,2.1), 7.58(lH,d,J=9.0), 
7.73-7.82 (3Hm), 7.94(lH,d,J=9.0), 9.06(lHs) ; [ af°i> : 
-18.2° (c=0.022,MeOH) 
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47 




MS(m/z) : 525(M1 ; ER(KBr) : 3337, 2952, 1610, 1518, 
1362, 1249,738cm" 1 ; NMR2(300MHz): 1.35-1.48 (2H^n), 
1.60-2.08(llH,m), 3.15-3.35(6H,m), 3.61(2H,s), 3.98^.13 
(lH^a), 4.35-4.45(2H,m), 6.26(111,(1^=8.1), 6.55(lH,brs), 
6.79(1^=8.1), 7.04-7.10(2H,m), 7.21-7.26 (lH,m), 7.43 
(lH,br<y=8.7), 7.55(lH,brd^=8.4), 7.72-7.8 l(3H^n), 8.07 
(lH,brs) ; T^l d : +5.48° (c=0.084,MeOH) 


48 




MS(m/z) : 536(MT) ; ER(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm' 1 ; NMR2(300 
MHz): 1.28-1.45(2H», 1.63-2.09(10H^n), 2.97-3.16 (6H, 
m), 3.60(2H,s), 3.90-4.20(2H^n),4.35-4.61(2KUi),6.62-6.71 
(2H^n), 6.78(lH,s), 7.20(lH,t,J=8.8), 7.38(lH.d,J=10.2), 
7.52 (lH,dJ=8.5), 7.68-7.76(3H^n) ; [ a : -28.3 6 
(c=0.074,MeOH) 


49 


Ha 5V 


MS(m/z) : 517((M+1D ; IR(neat) : 2952, 2875, 1613, 1587, 
1523, 1472, 1342, 1248, 1140cm" 1 ; NMR2(300MHz): 1.37- 
1.53(2Hjn), 1.70-1. 88(6H,m), 1.93-2.15 (7Hjm), 3.08-3.33 
(6H^n),3.65(2H,s), 3.95-4.24(2H^ii), 4.35^.45(lH^n), 5.05 
(lH,brs), 6.18(lH,s), 6.21(lH,s), 6.93(lH,a=7.8), 7.18-7.25 
(lH^n), 7.40-7.44(lH^n), 7.57(lH,dJ=9.6), 7.70-7.82(3H, 

_,\ . r /v i20 . A c o ° /__r> fMO \/r»f"Y£r\ 
mj , | U| D . -**J.£ (C = VXI c tAJalc\Jtl) 


50 


M6> H 


MS(m/z) : 516(MT) ; IR(KBr) : 3447, 1702, 1653, 1544, 
1524, 1511, 1460, 1074cm" 1 ; NMR2(300 MHz): 1.52-1.97 
(12H^n), 2.53-2.62(lH^n), 3.20-3.43(6H^n), 3.73(3H,s), 
4.03^.18(2H^n), 4.42-4.50(lH,m), 4.72 (1H,<M=7.5), 6.73 
(lH,dd,J=1.2,7.2), 6.88(lH,d, J=6.9), 7.04(lH,tJ=7.8), 7.44 
(lH,ddJ=2.4,9.9), 7.61(lH,d,J=8.4), 7.75-7.82(4H,m), 9.58 
(lH,s) ; f OL I d ■ -22.5° (c=0.10,MeOH) 


51 




MS(m/z) :_501(M0-; IR(KBr)-U347 r 2930, 2874, 1609, 
1522, 1342, 1250, 1141, 1052, 908, 870, 732cm" 1 ; 
NMR2(300 MHz): 1.53-1.64(2H^n), 1.77-1.88(5H,m), 
2.00-2. 10(4Ktm), 2.15(3H,s), 3.11-3.32(6flUi),3.72 (2H,s), 
4.03-4.15(lH^n), 4.3(W.39(2H^n), 5.03(lH,s),5.30(lH,s), 
6.55-6.63(2H^n), 7.03(lH,d,J=6.9), 7.10 (1H,U=7.5), 
7.21-7.28(lH^n), 7.44(lRdd r T=10.2,1.8), 7.61(lH,dJ=8.1), 
7.74-7.82(3H,m) ; rofl d : -9.4° (c=0.16,MeOH) 


52 


P" H o 


MS(m/z) : 550(M T ) ; IR(KBr) : 3374, 2953, 1683, 1614, 
1527, 1481, 1345, 1217, 1045, 869, 810cm" 1 ; NMR2(300 
MHz): 1.47-2.13(10H^n), 2.36(lH,s), 3.25(2H,s), 3.39 
(lH^n), 3.62(2H,s), 4.05(lH^n), 4.27(2H,d r T=8.5), 4.52 
(111,(1^=5.9), 6.57(lH,dd,J=8.8,2.6), 6.63 (lH,d,J=2.6), 
7.17(lH,dd,J=8.8,3.6), 7.38QH,dd,J=9.9,2.6), 7.67-7.74 
(3KUn), 8.66(lH,s) ; rain : -36.0° (c=0.090,MeOH) 


53 


CI Me 


MS(m/z) : 548(M r ) ; IR(KBr) : 3282, 2951, 1612, 1530, 
1413, 1343, 1250, 752cm" 1 ; NMR2(300 MHz): 1.50-1.63 
(2H,m), 1.80-1.95(5H^n), 2.05-2. 17(3H^n), 2.70 (lH,dcy= 
11.4,6.0), 3.16-3.35(4HUn), 3.68(3H,s), 4.19-4.25(lH^n), 
4.76(lH,d,J=7.8), 6.78-6.79(lH^n), 7.14-7.28(2H^tn), 7.41- 
7.45(lH,m), 7.56-7.59(lH,m), 7.73-7.81(3HM.7.93(lH, 
dd,J=6.3,2.1),8.21(lH,brs),10.3(lH,bis) ; [a}\ : -33.3° 
(c=0.036,MeOH) 
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54 




MS(m/z) : 531(M T ) ; IR(KBr) : 3374, 2966, 1706, 1620, 
1573, 1513, 1174, 745cm' 1 ; NMR2(300 MHz): 1.40-2.12 
(12H,m), 3.22(4H,m), 3.63(2H,s), 3.63(lH,m), 4.05 (2H,d, 
J-6.1), 4.22(lH,s), 6.58(1H,U=7.6), 7.22(lHja). 7.42(2H, 
m), 7.54(lH,d,J=8.5), 7.69-7.77(3H4n), 8.10 (lH,dJ=8.5), 
8.27(lHjm) , 1 A 1 d • -0-23 (c-U.078,MeOH) 


55 


tBu-O^O 


MS(m/z) : 481(M~) ; IR(KBr) : 3410, 3335, 2954, 2877, 
1738, 1632, 1537, 1397, 1365, 1224, 1154, 869cm -1 ; NMR2 
(300 MHz): 1.46(9H,s), 1.52-1.64(6Hm), 1.69-1.80(2H,m), 
1.82-2.14(4H,m), 3.17-3.28(2H,m), 3.29-3.47(2H,m), 
3.96-4. 14(lHm), 4.17-4.28(2Hm), 7.18-7.28(lHm), 
7.39-7.48(lH,m), 7.54-7.62(lHm), 7.70-7.82(lHm) ; 
ral 20 D : -31.3° (c=0.28JMeOH) 


56 


OH rOT 


MS(m/z) : 530(M-) ; IRflCBr) : 3353, 2931, 1619, 1538, 
1460, 1243, 992, 757cm" 1 ; NMR2(300 MHz): 1 .42-2.01 
(8H,m), 3.20-3.26(4H,m), 3.41(2Hs), 3.62(2H,s), 3.62-3.70 
(4H,m), 3.71(2H^), 3.99(lH^i), 4.17(lH,dJf=8.2), 6.80(1H, 
1^=7.4), 6.91-6.99(2Hm), 7.14 (1H,U=7.4), 7.22(lHgm), 
7.39(lHdJ=9.1), 7.53 (1H<U=8.5), 7.68-7.76(3Hjn) 


59 


Q^H 


MS(m/z):516(NT); IR(neat): 3371, 2955, 1631, 1611, 1530, 
1454, 1359, 1343, 1249, 1216, 871, 755 cm" 1 ; NMR2(300 
MHz): 1.48-1.63(2H^m),1.66-2.20(9Hm), 2.51-2.61 (IH^ddi), 
3.10-3.38(4H,m), 3.67(2H,s), 3.97-4. 16(lH^n),4.29(lH,d, 
J=8.5),4.70(lH,d r T=7.4),6.78-6.88(lHm), 6.93-7.12(3H,m), 
7.19-7.30 UHm), 7.39-7.47(lH,mj. 7.53-7.62 (lHm), 7.70- 
7.84(3Rm), 10.23dH.br s) ; \af i I >: -166°(c=0.02,CHa 3 ) 






MS(m/z) : 551((M+in ; IR(neat) : 2953, 1685, 1609, 1523, 
1479, 1447, 1340, 1249, 1224cm- 1 ; NMR(300 MHz, 
CD3OD): l,75-1.85(6Hm), 2.02,Z30(6Hm), 3.35=3.43(3H, 


60 


OH ^ 


m), 3.53-3.65(lHm),3.82(2H,s),4.05-4.13(lH^n),4.55-4.80 
(2H,m), 7.23(lH,dJ=8.7), 7.33 (lH,tdJ=8. 7,2.7), 7.51-7.67 
(3H,m),7.84-7.94(3Hm) ; ral d"---30.8 o (c=0.13,MeOH) 


61 


Me 
Q"N Y 0 


MS(m/z) : 530(M T ) ; IR(KBr) : 3367, 2954, 1616, 1542, 
1512, 1477, 1342, 1245, 1227, 870cm* 1 ; NMR2(300 MHz): 
1.52-1.92(9Hm), 2.05-2. 18(3Hm), 2.27(3H,s), 2.52-2.62 
(lH,m), 3.21-3.42(4Hm),3.71(2Hs),4.72(lH,<V=7.8), 6.73 
(lH,d,J=8.4), 6.88(1H,<U=8.4), 7.02(m,dd r "=8. 1,15.9), 
7.44 (lH,d,J=9.9), 7.59(lH<y=8.1), 7.74-7.82(4Hm), 9.57 
(lH,s) ; falD : -48.8° (c=0.40,MeOH) 


62 




MS(m/z) : 530^0 ; JR(KBr) : 3367, 2953, 1614, 1542, 
1525, 1511, 1343, 1226, 869, 733cm" 1 ; NMR2(300 MHz): 
1.50-1.61(2HUm), 1.70-1.91(6Hm), 2.03-2. 17(4HUn), 2.08 
(3H,s), 2.53(lH,dd r T=5.9,12.0), 3.17-3.37(4Hm), 3.67 (2H, 
s), 4.03^.14(1H^d), 4.30(lH,dJ=8.4), 4.59(lHd,J=7.2), 
6.54 (lH,s), 6.55(lHdd^=3.0,4.8), 7.21-7.27(lH,m), 7.41- 
7.50(2H^n\ 7.56(lHdJ=9.3), 7.72-7.79(3H,m), 8.93 (1H, 
s) ; Tain : -50.4° (c=0.60,MeOH) 


63 




Sal: Fu 

FP: 526 ; NMR1: 3.82 (2H, s), 4.42 (1H, dd, / = 8.3, 3.0 Hz), 
7.96 (1H, dd, J = 9.1, 5.9 Hz) 
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64 


EtOOC H 


Sal:Fu 

FP: 573 ; NMR1: 1.26 (3H, t, / = 7.2 Hz), 3.80 (2H, s), 6.27 
dud, J = 7.8 Hz) 


65 




Sal:Fu 

FP: 544 ; NMR1: 4.20 (1H, dd, J = 8.6, 2.2 Hz), 7.69 (1H, 
dd, J = 10.3, 2.5 Hz), 8.53 (1H, d, J = 8.3 Hz) 


66 


CN 
0-N ? O 


Sal:Fu 

FP: 544 ; NMR1: 3.85 (2H, s), 4.43 (1H, dd, J = 8.3, 2.9 Hz), 
7.96 (lH,dd,J=9.1,5.6Hz) 


67 


CN 

0-V> 
c, ^ 


Sal:Fu 

FP: 560 ; NMR1: 3.83 (2H, s), 4.44 (1H, dd, J= 8.1, 3.2Hz), 
7.96(lH,dd,J=8.8,5.9Hz) 


68 


nc 


Sal:Fu 

FP: 530 ; NMR1: 3.65 (3H, s), 3.86 (2H, s), 7.42 (1H, dt, J 
= 8.8, 2.5 Hz) 


69 


NC 


rJr. jIj , JNMK1. j.oo (£ti,S), /.Uo (In,!, J = /.O HZ), 1 

(lH,dd,J=8.8,5.8Hz) 


70 


NC H 


(lH,d,J r =8.8Hz) 


71 


NaOOC h 


FP: 567 ; NMR1: 4.24 (1H, dd, / = 8.8, 2.0 Hz), 6.99 (1H, 
t, J = 7.3 Hz), 8.53 (1H, d, / = 8.3 Hz) 


72 




FP: 528 ; NMR1 : 3.73 (2H, s), 4.43 (2H, d, /= 6.4 Hz), 8.24 
(lH,t,/=5.9Hz) 


73 


ay 


Sal:Fu 

FP: j4d , JbA: Cal (C3]H33N4U4F.t,4li4U4.rl2Uj i_, ol.y4, H, 
5.79; N, 8.25; F, 2.80. Fnd: C, 62.14; H, 5.72; N, 8.21; F, 2.80 


74 




Sal:Fu 

FP: 534 ; EA: Cal (C 3 ,H 33 N 3 0 2 C1F.C4H404.H 2 0) C, 62.92; 
H, 5.88; N, 6.29; CI, 5.31; F, 2.84. Fnd: C, 62.92; H, 5.75; N, 
6.12; F, 2.74; CI, 5.22 
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75 


0 2 N H 


Sal: Fu 

FP:546 ; NMR1: 3.75 (2H,s), 4.26 (lH,d, J =6.3 Hz), 7.18 
(lH,t,J=7.3Hz) 


77 


cHex 

U 


NMR2: 3.68 (2H, s), 4.31-4.45 (1H, m), 7.58 (1H, d, / = 8.8 
Hz) ; EA- Cal (C31H35N2OF) C, 79.11; H, 7.50; N, 5.95; F, 
4.04. Fnd: C, 79.13; H, 7.77; N, 5.88; F, 4.23 


78 


Quo 

u 


FP: 500; NMR2: 3.10 (2H, t, J - 5.4 Hz), 4.23A37 (1H, m), 
7.60 (m,d, J =8.8 Hz) 


79 


u 


FP: 531 ; NMR2: 3.68 (2H, s), 4.22-4.34 (1H, m), 7.58 (1H, 
d, J =8.4 Hz) 


80 


n 

Y> 


Sal:Fu 

FP: 514 ; NMR1: 3.82 (2H s), 4.17^.30 (1H, m), 7.97 (1H, 

(HI, J O.O, Tlx*) 


96 




FP: 514 ; NMR2: 3.55-3.90 (4H, m), 4.21-4.38 (1H, m), 7.60 
^4Hrd,J-8.4Hz) 




u 




97 


Quo 


Sal: 1.5Ma 

FP: 501 ; NMR1: 7.53 (1H, dt, J = 8.8, 3.0 Hz), 7.76 (1H, 
d, J = 8.8 Hz) , 7.80 (1H, dd, J = 10.0, 2.2 Hz) 


98 


o 

a 


F, 3.52. Fnd: C, 75.39; H 7.17; N, 7.77; F, 3.61 


100 


& 


Sal: Ox 

FP: 465 ; EA: Cal (C31H29N2OF.C2H2O4. 

H 2 0) C, 69.22; H, 5.81; N, 4.89; F, 3.32. Fnd: C, 69.41; H, 

5.94; N, 4.82; F, 3.28 


103 




MS(m/z) : 558(1^ ; IR(KBr) : 3426, 2909, 2851, 1656, 
1634, 1544, 1530, 1518, 1361, 1340, 1140cm" 1 ; NMR2(300 
MHz): 1.46-1.68(10Hm), 1.72-1.99(12Hjn), 2.01-2.12(4H, 
m), 2.25-2.33(lHm), 3.21-3.30(3H,m), 3.32-3.40(lH,m), 
3.67(2H,s), 3.96-4.22(3H,m), 6.56-6.68 (lH^n), 7.20-7.28 
(lHm), 7.40-7.46(lH,m), 7.57 (lHdJ=8.1), 7.71-7.82 (3H, 
m) ; [al 20 n : -34.1° (c=0.27 T MeOH) 
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104 


Me H 


MS(m/z) : 557^0 ; IR(KBr) : 3400, 2954, 2925, 2871, 
1659, 1615, 1575, 1540, 1401, 1352, 1251cm -1 ; NMR(300 
MHz, CD 3 OD): 1.66-1.82(6H,m), 1.96-2.22 (6Hm), 2.27 
(3H,s), 3.16-3.38(3H,m), 3.45-3.56(lH^m), 3.76(2H,s), 3.94- 
4.04(lH,m), 4.454.51(lH^n), 7.21-7.3 l(2H^n), 7.44-7.50 
(lH,m), 7.54-7.62(2H,m), 7.75-7.89(4H,m) ; [ a ] 20 D : 
-50.8° (c=0.09.MeOH) " ! 


105 


MeO-CO O 1 


MS(m/z) : 5720*0 *. IR(KBr) : 3399, 2952, 2928, 2871, 
1718, 1614, 1581, 1538, 1449, 1296, 1247,763cm" 1 ; NMR2 
(300 MHz): 1.50-1.68(2H,m), 1.71-1.92(4H^ri), 1.96-2.22 
(5H,m), 2.32(3H,s), 2.58-2.72(lH,m), 3.12-3.40(4H,m),3.68 
(2H,s), 3.87(3H,s),4.01-4.12(lH^i), 4.67(2H,dJ=8.1), 7.17- 
7.29(2Hm), 7.39-7.46(lH^m), 754-7.62QH^n), 7.68-7.83 
(4H,m), 8.65(lH,s), 9.70(lH,s) ; [ af 0 : -44.0° 
(c=0.16,MeOH) 


106 




MS(m/z) : 530(NT) ; IR(KBr) : 3390, 2952, 2926, 2878, 
1672, 1607, 1531, 1471, 1345, 1251cm" 1 ; NMR2(300 
MHz): 1.50-1.64(2Hm),1.68-1.78(2H^n), 1.79-1.92(3Hm), 
1.96-2.15(5Hjm), 2.07(3H,s), 2.47-2.58(lH,m), 3.12-3.37 
(4H^n), 3.66(2H,s), 4.02-4. 15(lH^n), 4.29-4.38 (lH,m), 
4.62 (lH,<y=7.8), 6.54(lH,dJ=7.8), 6.88-6.96(lHm), 7.18- 
7.28(lH,m), 7.34-7.45(2Hml 7.55 (1HAJ=8.4), 7.69-7.80 
(3Hin), 9.12(lH,s) I T #1 d : -46.6° (c=0.58,MeOH) 


107 


F H 

HO^ QT 


MS(m/z) : 534(M") ; IR(KBr) : 3383, 3058, 2953, 2878, 1676, 
1613, 1527, 1344, 1223, 1101cm" 1 ; NMR2(300 MHz): 
1.47-1.63(2H,m), 1.71-2.14(9H,m), 2.39-2.48(lH,m), 3.17- 
3.32(3H^n), 3.33-3.41(lH^n), 3.66(2H,s), 3.98-4.12(lH,m), 
4.28-4.36(lH^n), 4.55(lH,dJ=7.5), 6.42-^.52 (2H,m), 7.19- 
7.28(lH^n), 7.39-7.46(lHml 7.55(HLd r r= 8.7), 7.70-7.82 
(4H i m) r 8,89(~lH,sH — H« #d : -45^(0=0.46^60^ — 


108 




MS(m/z) : 5610VT) ; IR(KBr) : 3363, 2953, 2878, 1656, 
1633, 1523, 1480, 1345, 1290, 869cm" 1 ; NMR2(300 MHz): 
1.54-2.32(12H^n), 3.26-3.41(3Hytn), 3.52-3.62(lH,m), 3.67 
(2H,s),4.06^.18(lHm), 4.50-4.62(2H^n), 6.92-6.98(lHm), 
7.19-7.33(2H,m), 7.54-7.60(lH^n), 7.71-7.81(3H^n), 8.29 
(1H,<U=9.0),10.69(1H,S); \af D :~65.5° (c=0.38,MeOH) 


110 


Ql y O 
^OH 


FP: 516; NMR2: 3.06 (2H, t, J = 5.6 Hz), 6.64 (1H, dd, J = 
7.4, 1.0 Hz) , 7.34 (1H, dd, J = 8.2, 7.4 Hz) 
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H 



Ex 


A-X-B- 


Dat 


4 




MS(m/z):514(M T ); IR(neat):3347, 2949,2871, 1724, 1633, 
1523, 1429, 1346, 1213,748 cm" 1 ; NMR2(300MHz): 1.36- 
1.55 (2EUm), 1.74-2.32 (8H^n), 2.76-3.18 (4H^n), 3.26-3.42 
(lH,m), 3.48-3.97 (5Hjtn), 4.06-4.30 (2H^n), 4.64-4.88 (3H, 
m), 7.06-7.32 (7H,m), 7.40-7.53 (lH^n), 7.69-7.82 (lH^rn), 
8.22-8.29 OHm) ; \ al^n '• -4.04°(c=0.10,CHCl 3 ) 


5 


BnNHyD 


MS(m/z):4880\r); IR(neat): 3312, 2947, 1721, 1524, 1428, 
1347, 1214, 753, 699, 665 cm' 1 ; NMR2(300 MHz): 1.35- 
1.54 (2H^n), 1.71-2.25 (7H^n), 2.38-250 (lH^n), 2.78-3.42 
(4HUi), 3 .58-3.93 (3H^n), 4.12-4.48 (4H^i), 7.17-7.60 (7H, 
m), 7.70-7.83 (3H^n), 8.22-8.24 (lH,m) ; [ af D : -40.5° 
(c=0.69,CHCl 3 ) 


10 




MS(m/z):552(M0; IR(neat): 3351, 2946, 1691, 1631, 1529, 
1437, 1354, 1250, 1025, 870, 753 cm' 1 ; NMR2 (300 MHz): 
1.41-1.57 (2KUm), 1.90-2.25(7H^n), 2.44-2.53 (lHUm), 2.78- 
2.91(2H,m), 3.25-3.35(lH^n), 3.42-3.50(lHm), 3.63(2H,s), 
3.68-3.34 (2H^n), 4.32 (lH,d, J=8.2), 4.63^.68 (lH^n), 
6.92-7.00 (lH^n), 7.20-7.33 (2H^n), 7.40-7.55 (3Hjn), 
7.68-7.83 (3H^n), 8.27-8.34 (lHgm), 9.30 (lH,br s) ; 
ral^o : -43.4°(c=0.17,CHCl 3 ) 


19 


Ql H 


rMS(m/z)T508(M0; lK(neat): 336772945,1692, 1631, 1593, 
1529, 1441, 1356, 1142, 871,753 cm" 1 ; NMR2(300 MHz): 
1.40-1.58 (2Hjn), 1.78-2.26 (7H^n), 2.47-2.57(lH,m), 2.78- 
2.92(2H,m), 3.22-3.33(lH^n), 3.37-3.46(lHm), 3.64(2H^), 
3.68-3.84(lHm),4.30(lH,(y=7.7), 4.68(lH,cU=7.1), 6.97- 
7.06 (lHm), 7.20-7.54 (5H^n), 7.68-7.84 (3HUi), 8.30-8.38 

(.lJHynj, y.03 {lrLDr S) , |U| p. -00./ (C— U.Uy ,L.rld3) 


20 




MS(m/z):516(Ml; IR(neat) : 3355, 2963, 1681, 1630, 1526, 
1451, 1216, 1141, 756, 666, 871 cm" 1 ; NMR2(30O MHz): 
1.15-1.32 (6H^n), 1.42-1.58 (2Hm), 1.74-2.27(7H^a), 2.57- 
2.68(lH^n), 2.80-2.92(2H^n), 3.00-3.40(3H,m), 3.64(2H,s), 
4.31 (lH,dJ=8.0), 4.69 (lH,dJ=7.4), 7.06-7.32 (4H,m), 
7.40-7.54 (2H^n), 7.70-7.90 (4H^n), 9.42 (lH.br s) ; 
r a I^d : -122.0°(c=0.08,CHCl 3 ) 


21 




MS(m/z):516(M~); IR(neat): 3349, 2957, 1612, 1582, 1513, 
1250, 1140, 1111, 1067, 1041, 908, 731 cm' 1 ; NMR2(300 
MHz): 1.15-1.31(6H^n), 1.32-1. 49(2H^n),1.70-2.23(8H^n), 
2.76-3.00(3H^m), 3.06-3.18(2H^n), 3.23-3.34(2H,m), 3.58- 
3.80 (3H,m), 4.22-4.34 (lHm), 4.41-4.50 (lHm), 6.52-6.73 
(2H^n), 7.04-7.16(2Hm), 7.20-7.30(lH,m), 7.38-7.56(2H, 
m), 7.70-7.82 (3Hjn) ; f al 20 D : -34.r(c=0.11,CHCl 3 ) 
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23 




MS(m/z) : 502(1^) ; IR(neat) : 3348,2947, 1632, 1530, 1358, 
1250, 1141, 909, 870, 769, 731 cm -1 ; NMR2(300 MHz): 
1.42-1.57(2H,m), 1 .75-2.25(13H», 2.50-2.60(lH^n), 2.80- 
2.92 (2H^n), 3.22-3.33 (lH,m), 3.36-3.46 (lH^ii), 3.60-3.81 
(3H,m), 4.34 (lH.dJ-7.4). 4.68(lH,d,J=7.1), 7.02-7.10 (3H, 
m), 7.21-7.30 (1H», 7.40-7.54 (2H», 7.70-7.83 (3H^n), 
8.73 (lH.br s) ; \a 1 20 D : -117°(c=0.13,CHCl 3 ) 


26 




MS(m/z) : 476(M T ) ; IR(KBr) : 3380, 2946, 1630, 1612, 
1530, 1454, 1362, 1249, 1143, 872, 753 cm 1 ; 'NMR2 (300 
MHz): 1.43-1.51(2H^n),1.83-2.16(8H^n), 2.51(lH,ddJ= 
12.3,5.6), 2.81 (lH,d,11.7), 3.16 (lH,,q,J=9.6), 3.32 (lH,t, 
J=8.2), 3.59(2H,s), 3.60(H%m), 4.37(lH,d, J=7.6), 4.67(1H, 
d,J=7.6), 6.77(1^1^=7.3), 6.91(lH,d, J=8.2), 7.00(lH,dJ= 
7.0), 7.06(lH,dJ=7.9), 7.18-7.24(2H», 7.39(lH,ddJ=9.9, 
2.6), 7.45 (lH,dJ=10.9), 7.67-7.76 (3Hjo), 10.13 (lH,s) 


32 




TD/VD^ • 1AK 107/S OC^O IMA 1<\1i TZfif 11^1 
iK.(lSJJr) • j4JD, Zy/O, XOJZ, lOyt, 1314, Uyo, IDOL, 1Z31, 

1142, 1110, 1068, 872, 754 cm -1 ; NMR2(300 MHz): 1.40- 
1.58(2H,qJ=11.8),1.85-2.23(7KUi),2.58(lH,dd r r=6.0,12.0), 
2.85 (2H,(y=11.5), 3.28 (lH,q, J=8.4), 3.41 (lH,t, J=8.0), 
3.62(2H,s),3.73(lH^n), 4.35(lH,(y=7.7),4.68(lH,d, J=7.7), 
7.12(1H,U=8.1), 7.24(lH,m), 7.32(2H,dJ=8.2), 7.43(lH,d, 

T— Q CT\ A t— a 7\ 7 77 OH a T=^ OA 7 78 hh <m t— 
3.0,8.8), 9.35 (lH,br s) ; HR-MS (m/z) 543. 17(M*) 


33 


"?JLo 


MS (m/z) : 518(M1 ; ER(KBr) : 3342,2926, 2854, 1635, 
1530, 1496, 1464, 1362, 1245, 1168, 1143, 1118, 1030, 871 
cm , NMR2(30U MHz): 1.34-1 J)U (ZH^rnj, 1.8U-Z.UJ pii, 
m), 2.14(2H,q,J=9.1), 2.36(lHjn), 2.80(2H,br s), 3.31(lH,q, 
J=6.6), 3.39(1^^=8.2), 3.58-3.73(lH,m), 3.61(2H,s), 3.82 
(3H», 4.17(lH,d^=8.0), 4.36(1H,(V=7.4), 4.43(2IW= 






5.8), 6.83(lH,cU -9.9), 6.90(lH,d^=7.4), 7:i7-7.29(3H^a), 
7.40 (lH.br s), 7.42 (lH,dJ=7.4), 7.49 (lH,dJ=8.5), 7.72 

(c=0.03,EtOH) 1 


57 




MS(m/z):494(M T ); IR(neat): 3314, 2927, 1633, 1537, 1480, 
1394, 1359, 1251, 1143, 1110, 870cm' 1 ; NMR2(300 MHz): 
0.79-2.22(20H,m),2.81(2H,dJ=10.2),3.15-3.41(2H>i),3.61 
(2H,s),3.66(2H>i),4.18(lH,t r r=5.3),4.28(lH,dJ=6.7),6.63- 
6.89(lH^n),7.20(lH,U=8.8),7.38(lH,d r r=7.3),7.46(lH,dJ= 

S 7"\ 7 fiX 7 77/"^W m"V • \ n>1 2t L • .10 (r=0 (17fi MrOT-H 


58 




MS(m/z) : 494(M1 ; IR(KBr) : 2954, 2932, 1700, 1519, 
1477, 1450, 1415, 1338, 1282, 1210, 1119, 946, 842, 740 
cm' 1 ; NMR2(300MHz): 1.26-2.20(10H,m), 2.76 (2H», 
j. 11(111,1111, o.£Xho.Za\Dri^al), DJ3o\Jsi,s), J.O/^lrl,m^, t~£J 
(2H>i), 5.15(lH,s),6.55(lH,gr=7J), 6.77(lH,d,J=8.5), 7.09 
(lH,t,J=7.4),7.18(2H,dJ=9.7) ! 7.38(lH,dJ=9.9),7.46(lH,(yr 
=7.9),7.68-7.77(3am) ; ral i>:-24.2 (c=0.098JVleOH) 


76 


Ph 

6- 


Sal: HQ 

FP: 439 ; MP: 147-149 


81 




Sal: HCl 

FP: 455 ; EA: Cal (C29H27N2O2FHCI) C, 70.94; H, 5.75; N, 
5.71; CI, 7.22; F, 3.87. Fnd: C, 70.80; H, 5.76; N, 5.66; CI, 
7.14; F, 3.60 _j 
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82 


PhCH a O 

& 


Sal: HC1 

FP: 469 ; EA: Cal (C30H29N2O2F.Ha.H2O) C, 68.89; H, 
6.17; N, 5.36; CI, 6.78; F, 3.63. Fnd: C, 68.63; H, 6.00; N, 
5.28; CI, 6.74; F, 3.62 


83 


PhCH 2 0'^^ 


FP: 469 


84 


Ph-CO 

u 


FP: 467 ; EA: Cal (C30H27N2O2F) C, 77.23; H, 5.83; N, 6.00; 
F, 4.07. Fnd: C, 77.46; H, 5.94; N, 5.92; F, 4.31 


85 


ir 


Sal: HQ 

FP: 473 ; EA: Cal (C29H26N2O2F2.HCI) C, 68.43; H, 5.35; 
N, 5.50; CI, 6.97; F, 7.47. Fnd: C, 68.11; H, 5.29; N, 5.48; CI, 
6.95; F, 7.55 


86 


PhS 

& 


Sal:Fu 

FP* 471 ; EA - Cal (C29H27N2OSF.C4H4O4) C, 67 36; H, 5.33; 
N,4.77;'s, 5.47; F, 3.24. Fnd: C, 67.63; H, 5'.26; N,4.74; S,' 
5.45; F, 3.14 




& 


FP: 447 ; NMR: 3.60(2H, s), 3.81(2H, t, J =7.2Hz), 7.54(1H, 
d,J=8.0Hz) 




Pi 




-88 


Ft 


pf^l^Fn^^^Sl^S^N^^ 


89 


cHex-O 

cr 


Sal: 0.5Fu 

FP: 461 ; EA: Cal (C29H33N2O2F.O.5C4H4O4) C, 71.79; H, 
6.80; N, 5.40; F, 3.66. Fnd: C, 71.53; H, 6.74; N, 5.31; F, 3.62 


90 


cHex^ 
Ph 


FP: 459 ; EA: Cal (O30H35N2OF) C, 78.57; H, 7.69; N, 6.11; 
F, 4.14. Fnd: C, 78.67; H, 7.63; N, 6.14; F, 3.95 


91 




FP:431 ; EA: Cal (CzgHajNzOFOC, 78.11; H,7.26;N, 6.51; 
F, 4.41. Fnd: C, 78.35; H, 7.46; N, 6.48; F, 4.49 


92 


ph0 K 


FP: 456 ; EA: Cal (C28H26N 3 02F) C, 73.83; H, 5.75; N, 9.22; 
F, 4.17. Fnd: C, 73.82; H, 5.73; N, 9.20; F, 3.93 


93 


X . 

BnO^£J-£ 


Sal' HC1 

FP:'490 ; EA: Cal (C29H32N3O3F.HCI.O.5H2O) C, 65.10; H, 
6.40; N, 7.85; F, 3.55; CI, 6.63. Fnd: C, 64.70; H, 6.47; N, 
7.58: F, 3.45; CI, 6.57 


94 


BnO A N-^ 


Sal: 0.5Fu 

FP: 490 ; EA: Cal (C29H32N3O3F.O.5C4H4O4) C, 67.99; H, 
6.26; N, 7.67; F, 3.47. Fnd: C, 67.76; H, 6.05; N, 7.67; F, 3.38 
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99 




FP: 443 ; EA: Cal (C27H27N4OF) C, 73.28; H, 6.15; N, 12.66; 
F, 4.29. Fnd: C, 73.11; H, 6.29; N, 12.59; F, 4.00 


109 


Ql H 

Mf N Y° 

OH ^ 


MS(m/z) : 525(MT) ; IR(KBr) : 3371, 2950, 2813, 1688, 
1632, 1608, 1526, 1479, 1448, 1361, 869cm" 1 ; NMR2(300 
MHz): 1 .49-1.69(2H,m),1.89-2.39(8H^),2.86-2.99(2H,m), 
3.31-3.43(lH^n),3.48-3.56(lH^n),3.58(lH,dJ=12.8),3.75 
(lH,dJ=12.8),3.72-3.84(lH,m),4.61-4.67(lH r m),4.8^4.96 
(lH^n),6.55(lH,ddJ=2.9,8.7),7.12(lH,d r F=8.7),7.24(lH,dt, 
J=2.6,8.4), 7.42(lH,ddJ=2.6,9.8), 7.51(lH,(y=8.4), 
7.70-7.81(3H^n), 7.94-7.98(lH^n),9.04(lH,s) ; 
fafc : -69.7 rf (c=0.18,MeOH) 



S4 





Ex 


A 


D 


Dat 




24 


& 


X>°X> F 


MS(m/z) : 576(M0 ; IR(neat) : 3372, 2950, 2877, 1697, 
1633, 1590, 1528, 1502, 1443, 1343, 1255, 1200,756 
cm' 1 ; NMR2(300 MHz): 1.46-2.12(10H^i), 2.50(1H, 
m), 3.20 (2H,s), 3.39 (IHjii), 3.50 (2H,s), 4.08(lHjm), 
4.65 (lH,d,J=7.5), 6.81 (lH,dJ=8.0), 6.95-7.09(6Hjm), 










7.24 (lH,dJ=8.0), 7.34 (1H,<U=8.0), 8.33 (lH,d,J=8.5), 
9.49 (lH,s) ; \ a} 20 ^ : -71.2°(c=0.03JMeOH) 




25 


& 




MS(m/z) : 612(MT) ; IR(KBr) : 3373, 2933, 1375, 1697, 
1632, 1590, 1528, 1442, 1342, 1249, 1055, 872, 754 
cm" 1 ; NMR2(300 MHz): 1.52-2.20 (10Hm), 2.50 (1H, 
m), 3.25 (2H,s), 3.41 (lHm), 3.82 (2H,s), 4.084.22 
(2H^n), 4.65 (lH,d,J=7.0), 7.01 (1H,U=7.7), 7J21-7.37 
(3H,m), 7.43 (lH,d<U=9. 1,2.5), 7.71 (lH,d,J=8.6), 7.82 
(lH,cy=7.7), 8.30-8.35 (2Hm), 9.48 (lHs) ; [ a] M D : 
-200.0°(c=0.004,MeOH) 


28 


5- 




MS (m/z) : 578 (M T ) ; TR (KBr) : 3355, 2949, 1637, 
1588, 1527, 1436, 1340, 1027 cm" 1 ; NMR2(300MHz): 
1.45-1.55(2Hjn), 1.60(2H,brs), 1.70-1.77(2H,m), 1.83- 
2.10(5H^n), 2.43-2.49(lHUn), 3.17(2H,brs), 3.25-3.34 
(lHm), 3.43-3.49(lHm), 3.47(2H,s), 4.02-4. 16(1H», 
4.24(1H<U=8.7), 4.64(lH,bidd, J=1.5,7.8), 6.94-6.99 
(lH,m), 7.19(lH,dd,J=1.8,8.4), 7.26-7.33(lH,m), 7.37 
(lH,dJ=8.1), 7.50-7.54jf2Hm), 8.31 (lH,dd,J=1.5,8.1), 
9.24 (lHbrs) ; f afo : -59.3° (c=0.04,CHCl 3 ) 
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& 




MS (m/z) : 534 (M T ) ; IR (neat) : 3362, 2951, 1695, 
1633, 1592, 1531, 1441, 1340, 1032 cm -1 ; NMR2 (300 
MHz): 1.45-1.56(2H^n), 1.59(2H,brs), 1.70-1.77(2H, 
m), 1.83-2. 10(5H^n), 2.48-2.54(lH^n), 3.17(2H, brs), 
3.22-3.30(lH^n), 3.38-3.45(iam), 3.47(2H,s), 4.01- 
4.15(lH,m), 4.22(lH,d,J=7.8), 4.6 (lH,brdd, J=1.8,8.1), 
6.99-7.05(lHUn), 7.19(lH,ddJ=1.8,8.1), 7.22-7.28(lH, 
m), 7.34(lH,dd,J=1.5,7.8), 7.37(lH,d, J=8.1), 7.51QH, 
d,J=1.5), 8.34(lH,d(y=1.5,8.1), 9.48(lH,brs) ; 
ral M D : -85.0°(c=0.03,CHCl 3 ) 


30 






MS (m/z) : 542 (Ml ; IR (neat) : 3355, 2959, 1684, 
1628, 1530, 1450, 1341, 1031 on 1 ; NMR2(300 MHz): 
1 19 (3H,<y=6.6), 1.25(3H,(1J=6.6), 1.47-1.57(2H,m), 
1.63(2H,brs), 1.72-1.76(2HUna), 1. 83-1 .90(2H^n), 2.01- 
2.09(3H,m), 2.63(lH,brddJ=5.4,12), 3.11(lH,dtJ=6.6, 
14), 3.17-3.26 (3Hm), 3.31-3.37 (1H, m), 3.48 (2H,s), 
4.0^4.16 (lH^n), 4.22 (lH,brdJ=8.4), 4.68 (lH,brd, 
J=7.8), 7.08-7.28 (4H^n), 7.38 (lH,d, J=8.4), 7.51 (1H, 
(1^=1.8), 7.88 (lH,ddJ=1.8,8.1),9.48 (lH,brs) ; 
fal^D : -84.7°(c=0.07,CHCl 3 ) 
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Ex 


Str 


Dat 




95 




Sal:Fu 

FP:425 












101 


CN 


FP: 550 ; NMR2: 3.68 (2H, 
s), 4.76-4.81 (lH,m), 8.11 
(lH,d,/=8.8Hz) 


102 




Sal: HQ 
FP:455 
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3-OH 
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4-OH 
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108 


P-Mp-R-MHo 

fc-|VH3"D"l>l rI2 
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2-N02-4-F 
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3-CN 
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2-Ms-6-OH 
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2-OH-6-F 
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2-N02-5-Me 
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2-MS-6-CN 
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2-NO2 
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2-OH-6-Br 
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2-NO2-5-MS 


115 


2-Ms-6-CF 3 
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3-NOz 
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2-OH-4-CN 
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2-N02-5-OCF: 
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2-MS-4-NO2 
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2-OH-5-CF3 
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2-MS-5-NH2 
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2-NH2 
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2-OH-4-NO2 
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2-NH2-4-Br 
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bum 

#§8 Wtt&tyi ©in vitro CCR3^^ffl«, k hCCR338S*HI6*ffl^T, CCR3# 
g|$&73*-X bT&Sk heotaxint i^T»»SnS«Jfirt*^'>^A*«± 
fcOWllWflUBTWttUfc. k hccR3£^- H-r*cDNA*iE*t h**i§JfiL$Fi^ 
£ 0 i7 >^L, ^^^^ ^-pEFBOS-neo (Nucleic Acids Research. 18(17):5322, 

1990) KSAU pEF BOS-neo-CCR3*^Ufeo VU#U-\ /3> 
fetC <k 9 , pEFBOS-neo-CCR3£B300-19 (T^Xpre-BM, Cell. 27(2 part 1): 381-390, 
1981) \Zh^>7.y^^3>U 2mg/ml^»SG418-eitm^tKtt^S 
WZmc (Blood. 93(1): 3442, 1999) . £©ffl)»£l%«JE]fam£^frRPMI1640 
Jgtfe (Gibco, BRL, *U— #H) fcJHSU 5 jUM©fura-2/AM (I^C 
*8#, B#) 37 < CTf30^-r>^^^—>3>bfe 1 , ^n^«rt 

*;i/^^Aa9^^ (0.1%«M7Jl'> r 5 >, 130 mM NaCl, 5.4 mM KC1, 1 mM 
Mga 2 , 2.5 mM CaCl 2 , 5.5 mM glucose, 20 mM HEPES (pH 7.4)) T*3@$fc#U mfeWt 
ti«bfc.»iaBI«*7^-7-T?m £#6340 mnifc^380nmTJ6ll^LT 
500nm<E>M£«'J5£U »^;i/>">A^±#^Grynkiewicz&©^ (J.Biol. 
Chem. 260 (6): 3440-3450, 1985) fc«fcDlWibfc. Mlfi»«i£fc#36Wrt;'&tt£8s 
JPbTl^iai&*ailbfcS&, kheotaxin (Pepro tech Inc, -5?— ^ 

S) 50ng/ml^Jp-r^C:tT'CCR3S^^»tfco #fg«^©At? 

cn6©lt&*>£lc#&Wte^*©iQolS (kheotaxinM 

t < t^sHjert*;i/~>^Aas±#&5o%Wii-^^) *»aibfc. 

^WJl, 1 2, 2 7, 6 3, 6 7, 6 9, 7 0, 7 6, 8 1, 8 8, 9 0, 9 
1, 92, 93, 95, 9 7 9 8 (Dfc£^fct0.45M).001 jiM©ICsjfi**Lfc. 

&«M&&*JA (GB-1345872^fgtf3®<DN-(l-^>> J ;Wk°^U^>-4--r;W) 
^>XT5H) «*&ii&©fg*, lOj^MTStfiSfe&^S^ofc. BUffl© 
WO01/10439^^fctt, M^&fgfcfS«E©4b£#)£nOMMT20~5O%, 50~80%X 
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mo%&±<Dc<^£®ftimtt%%%TzzttfmmznT^z>o for, iris 
2. th*«»MWMiiWffi©w 

Eotaxinfctt^ £ n3CCR3© Uitf > H CCR3^ £> ©MK «fc 0 flF tt$0lMK 
5fS?r?l#®ClT<. ffii^ifSbfeff^^fimajor basic protein (MBP)> eosinophil cationic 
protein (ECP), eosinophil-derived neurotoxin (EDN)* eosinophil peroxidase (EPO)^I© 

^ei-T. .tot, J:Dttm©«»SSI*bfcM*tbT, t heotaxinMfcJ; 

<fc t> fl&2nfc£lfo.50 ml^PBST 2 <&*Rb&«, HISTOPAQUE 1083 (g 

Sigma, SX-UflU *B) ±HiIbXMib, «FgJtfi$J6B8cfc: 

n t'-X tMi^ilvXfA (Miltenyi Biotec, Bergisch Gladbach* K^T-V) 
£/BV>, *&gSl#®« ($?S£S*lt^>95%) £©#tt«&0.1% BSA^ 

WPMI1640«ifiK:«»U 4xltf/wdn£teZ£5\Z96K7l'-h\ZftfrLTmm\zm 

Uy3r>>?$:ft-otCo k heotaxin5ng/ml^»^ CQz-f ^— rtfcllBJfi 

S4«fPfl#«Ufc. £©&* m±«^!l|lRUT±^Pp©EDN* ; £PharmaciaEPX 
RIA^y h (Pharmacia Corporation — o.-> ? ^— 5?— ,'*H) Klcfc-pTgllJgbfc., 
k heotaxintC^SflJ^^FlCDMSO^^bfc^^^^^inb (S^DMSOlS^ 
0.1%) EDNiSlltfc^-r^aWffl^ICsofit (k heotaxin$!l«$C<J:SEDNjSlll^50% 

^Umz^xmmmi, 12, 2 7, 6 3©te£W^50~21iiM©IC5(>4ii£^ 

3. 

Das£>©:£& (J. Immunol. 159(3): 1466-1473, 1997) ^M^b, eotaxinS-^^ 

&8tfius£Miu&. fmmmnBR.rf*Bm\zw&7)V7s> (ovA;o.i mg ) 

R&7mik7)V$.=LV& (3.3 mg) £^fr0.4 ml© U >ttCffft^ (PBS) 
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'&6mm<DMmALB/c^o*\zM]&ft&M-rz>£t\z&Y)mttvt^ isa guv 

^Xeotaxin (Pepro tech Lnc> -a-yf-y-W, #B) *-%fotz. D500ng (0.1% 

bfc. «»ja*tt-fe^y^a B#ftH, SDK, B#) fc£t)8!l£b 

ft. Cytospin3 (SgffiS : Sbandan, fcfyyA-^W, #B) fCTfmbfc^fctl 
*£Diff-Quik (SUMffi : BRmttlftdlL B*> TlfefeU 



*&mik^m \mnm\ <om&fcft t b t^tjb t- $> * . & \zccr3 ic^ ^ u 
ccR3&mmM<Dmmk*m\-?zftm (oaasttftta) £#-r&fca6, ccr3© 

7hk°-tt^Jt^> i»0£*B§&, y~n->^K ftttemviSSfei: 
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it $ o) m m 

i. (i) T*isn%ib&®x\tt<DM¥to\zm®2n%M*tt?&cai3 

X:3S£\ -R°°-» C 2 ^7^^r-l/>, Q^l^-l/X -O-, -S-, -SO-, -S0 2 -, 
-NR 4 -> -CO-, -CO r > -CONR 4 -, -NR 4 CO-, -NR 4 -C02-, -NR 4 -CO-NR 5 -, -NR 4 SO;r, 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R°°-0-, -R°°-S-, -R 00 -SO-> -R°°-SO r > -R°°-NR 4 -, 
-R°°-CO-, -R°°-0-CO-, -R^-COa-, -R°°-CONR 4 -, -R°°-NR 4 CO-, -R^-NR^Oj-, 

-R^-NR 4 -CO-NR 5 -,-R 00 -NR 4 SO2-^R 00 -SQ2NR 4 -,-R 00 -Q-CO-NR 4 -,-O-R 00 -,-S-R 00 -, 

-SO-R 00 -, -S0 2 -R°°-, -NR 4 -R°°-, -CO-R 00 -, -CONR 4 -R°°- , -NR 4 CO-R°°- , 
-NR 4 -CO-NR 5 -R°°-, -NR 4 S0 2 -R°°-, -SO 2 NR 4 -R 00 -X«-O-CO-NR 4 -R 00 - ; 

r 00 : ©&2mwT ! b<fc^c 1 -6r;i'*i/> ; 

r 4 r^r 5 : m-xtem^zmtz-oT, HXttc M T;v+^ ; h^v^r^r 5 ^- 

R 3 : A D^X -R°, OwTJ^rJ^k C^T^-Jk -OH, -SH, -N(RV 
-CHO, -C0 2 R 4 , -CON(RV -NR 4 CO-R°, -NR 4 CO-(S$l2 ttWT fc^V^T 
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U— -NR 4 -CO-NR 5 -R 0 ^ -NR 4 S0 2 -R°, -NR 4 SO r (iaSl3nT^T i b«k^7 
U-;i/), -O-R 0 , -S-R\ SO-R\ -SOt-R 0 . -S0 2 NR 4 -R°X«-S02NR 4 -(fi^^ 

R° : fi&SnWTfc < fcV>C 1 . 6 7JHr;i' ; 
k: 0, 

W : CHXteN ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R°°-CONR 4 -> -R°°-NR 4 CCK -C 2 ^7 
;V^r-l/>-CONR 4 -, -C 2 ^7;l/^r^V'>-NR 4 CO-, -C 2 ^7)V=¥~ l/>-CONR 4 -, 
-C 2 ^7;V^^l/>-NR 4 CO, -0-R°°-CONR 4 -, -0-R°°-NR 4 CO-. -S-R°°-CONR 4 -, 
-S-R°°-NR 4 CO- , -SO-R°°-CONR 4 - , -SO-R°°-NR 4 CO- , -NR 4 -R°°-CONR 4 - , 
-NR 4 -R°°-NR 4 CCK -SOzNR 4 -, -R^-SOzNR 4 -, -NR 4 CONR 5 -, -C0 2 -, -O-CO-NR 4 -, 
-O-R 00 -, -R°°-CK -C(=N-C0 2 C M 7Jl'^;P)-NR 4 -> -C(=N-S0 2 C M 7;i/*^)-hfR 4 -, 
-C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-N0 2 )-NR 4 -Xfi-C(=N-CN)-NR 4 - ; 

R^&tfR 22 : H-XteSVMd&fcTPT, H, -R°, AD^X -OH, -0-C^T)V^ 
)V, -CN, -CONH 2 , -C0 2 HX«-C0 2 -C,^7;W^;i' ; J^&R^RtfR 22 **-^ 

n: 0, lXtt2; 



7fr*)V*$t?o tsfc, a#h, x^g§£> b*«7x-;k fro, y^conh©^ 

JEtd, OTtfMt : Y^-CONR 4 -X«-NR 4 CONR 5 -T^D, fr^, fflXtf 

-R 00 -, -0-, -R^-SOz-X^-SOz-R 00 -, (ii) X#-S0 2 -, -NR 4 -, -NR 4 CO-, -NR 4 SO;r, 
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-NR^-Xte-R 00 ^-, AO, A#$Sfi&®^D7;V*;k (iii) X#-R°°-NR 4 -, 
-R M -NR 4 -CO-Xte-R M -NR 4 S0 2 -, J&O, A«©&© DTMHttlll© 
7x~Jk (iv)XA*-C0-, AO, A^(AD^>- N0 2 , CN, C W 7;^JK AO^ 

ft&c,.^;^^ c^7)v^vy-y^)V, o-c^7)V^)v, o-(a 
D^>til^nfcc w 7M^), soa-Q^i^k conh 2 , cozH&tfcorQ-e 
y^^sM^^nss^^Tem^nTViTfectv^x^K (v)x 

tf-SOa-, -CO-X«-R°°-CO-, R^&tfR^tfcfcH, B^SIIlC? T & 3 SSI 

2. Y3&*-CONR 4 -, -NR 4 CO-, -NR 4 -CO r > -CO-, -R°°-C0NR 4 -, -R°°-NR 4 CO-, -C 2 -6 
7Jl/^l'>-C0NR 4 -, -C^7;l''5r-l/>-NR 4 CO-, -C 2 ^7;P^r— l^>-CONR 4 -, 
-C m T;1/^^P>-NR 4 CO-, -0-R°°-CONR 4 -, -0-R°°-NR 4 CO-v -S-R°°-C0NR 4 -; 
-S-R°°-NR 4 CO- , -SO-R°°-CONR 4 - , -SO-R°°-NR 4 CO- , -NR 4 -R°°-CONR 4 - , 
-NR 4 -R°°-NR 4 CO-, -SOzNR 4 -, -R 00 -SO 2 NR 4 -X«-NR 4 CONR 5 --efeStt^©|gH 1 

3. (n) i?^$n^^¥^xW©MPw \z znm: 



ess* (Dm^z&cf <Dimtt?o 

x:*g-&, -r 00 -, cmT^^ux c 2 .«7;M^i/>, -o-, -s-, -so-, -so 2 -, 

-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 SO r , 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R°°-0-, -R°°-S-, -R°°-SO-, -R°°-S0 2 -, -R 00 -NR 4 -, 
-R°°-CO-, -R°°-O CO-, -R^-COz-, -R°°-C0NR 4 -, -R°°-NR 4 CO-, -R°°-NR 4 -C0 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R°°-NR 4 S0 2 -, -R^-SOzNR^-R^-O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -S0 2 -R°°-, -NR 4 -R°°-, -CO-R 00 -, -CONR 4 -R°°- , -NR 4 CO-R 00 - , 




(n) 
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-NR 4 -CO-NR 5 -R 00 -, -NR 4 S0 2 -R 00 -, -SO 2 NR 4 -R 00 -X«-O-CO-NR 4 -R 00 - ; 
R 00 : ■^$nTViT ! b«i;ViC w 7;^l/> ; 



r 3 : Aoyx -r°, c m t;u^^;k c«7;i/^;k -oh, -sh, -ncrV 

• -CHO, -C0 2 R 4 , -CONOl 4 )* -NR 4 CO-R°, -NR 4 CO-(g&£nTV>T J fcckV>7 
U-;W), -NR 4 -CO-NR 5 -R°, -NR 4 SO 2 -R 0 , -NR 4 SO r (B&2 ftTV>Tfci:V>7 
V—A* -O-R 0 , -S-R°, -SO-R 0 , -SOr-R 0 , -SO 2 NR 4 -R 0 X«-SO 2 NR 4 -(fi^$ 

R° : nx v^t t> «t t^c^T jm=> ; 

k_: 0,_LX&2j = 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C02-, -CO-, -R°°-NR 4 CO-, -Cu7)Vtr~ V >-CONR 4 -, 
-C«7^^r^l/>-NR 4 CO-, -C 2j6 7>>1'^-1/>-CONR 4 -, -c«7;i/^^i/> 
-NR 4 CO-> -0-R°°-CONR 4 -, -o-r°°-nr 4 co-, -S-R^-CONR 4 -, -s-r°°-nr 4 co-, 
-SO-R°°-CONR 4 -, -SO-R°°-NR 4 CO-, -NR 4 -R°°-NR 4 CO-, -SOzNR 4 -, -r°°-so 2 nr 4 -, 

-nr 4 conr 5 -> -CO2-, -o-co-nr 4 -, -o-r 00 -, -r°°-o-, -c(=n-co 2 c, j ,7;w ; ¥;W)-nr 4 -, 

-C(=N-S0 2 C M 7;i/*;i/)-NR 4 -, -C(=N-S0 2 NH2)-NR 4 -, -C(=CH-NOz)-NR 4 -X« 
-C(=N-CN)-NR 4 - ; 

R^RtfR 22 : m-X\$m*\Zgfr'oX. -H, -R°, AOdrX -OH, -0-C^T)l* 
>>k -CNN -CONH 2 , -C0 2 HX«-C0 2 -C,^7;i/^;P ; &W$R 2l RXfR 22 tf-ft£ 

^T*»r$nTViT ; b t tViC w 7;^l/><i:LTR 21 WR 22 ^^«^i:X 

n: 0, lXte2; 
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R 1 : -R n , -Z'-R°X«-Z J -R 12 T^$n5l ; 

R": AD^X -CN, -R°, e&£ftTVvrfc«fcV57'J-;k fi&£nTV> 

z i : _o-, _s-, -SO-, -SO2-, -NR 4 -. -CO-> -CO r - -CONR 4 -, -NR 4 CO-, 
-NR 4 -CO-NR 5 -, -NR 4 S02-, -SO2NR 4 -, -NR 4 -OQr» -R°°-CX -R°°-S-> -R°°-SCK 
-R°°-S02-, -R°°-NR 4 -, -R°°-CO-, -R°°-CONR 4 -, -R°°-NR 4 CCK -R°°-NR 4 -CO-NR 5 -, 
-R°°-NR 4 S02-> -R^-SOjNR^^tt-R^-O-CO-NR 4 - ; 

Z 2 : -R 00 -, C 2 -67;i/^r- >, C^T^^ W >* -OR 00 -, -S-R 00 -. -SO-R 00 -, 
-SO2-R 00 -, -NR 4 -R°°-, -CO-R 00 -, -CONR 4 -R°°-, -NR 4 CO-R°°-, -NR 4 -CO-NR 5 -R°°-, 
-NR 4 S0 2 -R°°-, -S0 2 NR 4 -R°°-, -NR^COr-R^-XteZ 1 \ZW.M<OM I 

fiU fiTF©fc£«l&< : Y^-CONR 4 -X«-NR 4 CONR 5 -T^t), (i)X#* 
iSS£\ -R 00 -, -CK -R^-SOrX^-SOr-R 00 -, (ii) X^-SO^ -NR 4 -, -NR 4 CO-> -NR 4 S0 2 -> 
-NR^-Xte-R^S-, J&O, A«i©'>^0 7JV^JK (iii) X#*-R°°-NR 4 -, 
-R 00 -NR 4 -CO-X«-R 00 -NR 4 SO 2 -, J&O, A#*s©&©~>^ DTJ^JWIJIll© 
7i-JK (iv)X#-CO-> AO. A#(A a ^*>- N0 2 > CN, C^7)V^r)V, J\U>f 
>T~WWk-2ntzC Ui 7)\'3r)V, C w 7MU>-7xn^ O-C^T )W 0-(A 

D^r>T«i^nfcc w 7;^ so2-c w t;1/^;k conh 2 , cozhSl^coz-c,^ 

^-SO z -, -CO-Xtt-R°°-CO-, R^&tfR^tfcKH, 3&^> B^ITTfeS^i 

4 . D^TOSR^i-sWt^^-^^-e^^ll^^lBH 3 W.M(Dik&mx\$t 

5 . (S)-N2-(2-£ □ U7 x.-)Vym^xo-W6-7 )V*U1t7 $Vy-2-^ )V)*^)Vy%- 
71? t* v-^ U[3.2.l]*>7?>-3-1 fr) U >?>-i,2-> ? *;i/#^^5 h\ 
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(S)-Nl-{exo-8-[(6-7;U^n^-7^ U>-2-4 )V)*7)Vy&-71f M S S& P [3.2.1]:* £ 
$ >-3--r^)-N2-(2-n h P7x~;|/)t!DiJ ?>-lJr5?j])\'# ! *'&S. h\ 
(S)-N2-(2,6-^ 2 O n 7 x ~ ;U)-Nl-{exo-8-[(6-7 P 7 * V >-2--f )V) * ^ 

(S)-Nl-{exo-8-[(6-7JU^D^-7^ l/>-2--f ^)^^]-8-7lf h*->^ P [3.2.1]:* £ 

* >-3--f Jb}-N2-(2- h U 7)\>-*u*^)V7^-)V)\Zu U 5»-i.2-5?;&;M?3rif- 
5 (S)-N2-(2-£ p n^-b h* P^v7 x^;W)-Nl-{exo-8-[(6-7;l/^-n^-7^ U> 

-2--f ;V)^^;V]-8-7if if *s>? p [3.2.i]^- ^ * >-3--r;u} tf p u >>>-i,2->>;*ui^ 

h\(S>N2-(2-£PP-5-k HP^->7x-Jl/)-Nl-{exo-8-[(6-7;i/^P^-7^ 
U>-2--T M^M-^-y^M-y^ P [3.2.1]:*^ >-3--f Jl/} tfP U ^>-l,2-> ? * 
^^IfS (S)-N2-(2-£ D O-5-t FP^7x-;V)-Nl-{l-[(6-7;^P:J-7 

(S)-N2-(2-v7 7 7xn;W)-Nl-{exo-8-[(6-7;U^P^7^ l^>-2--f ^]-8- 

7 if if ^ ^ p [3.2.i] :* ^ * > -3--r ;v } br p u >-\,2-^ts s K , 

N-{exo-8-[(6-7 P ^ 7 $ W >-2--< ^]-8-7lf ^7 D [3.2.1]:* ^ > 

-3--r;W}-2-(tf^u ^>-i-*j^-;i/)^>X75 h\ 2-[(2-^pp7x-;i,);*;i, 

7 7^;V]-N-{exo-8-[(6-7;U^P^7^ l/>-2-^;i/)^^;P]-8-7lf tf->^ n 
[3.2.1] :* £ * >-3--f )V)^>X7S. F , (S)-2-[(2-~> 7/7iy^->)^f 
;l^]-N-{exo-8-[(6-7;V^n^-7^ l/>-2--f )V)*^)VyS-7*?\±y!7 P [3.2.1]:* # 

* >-3--f ;H t!D U 5»-l-* ZULU'S (S>l-(N-^7/-N'-{exo-8-[(6-7Jl/^- 

p 7 * i/>-2-< ;io* ^;i^]-8-7if if p [3.2.i] ^-^ * >-3--r # ;w\* s 5 

M;W)-N-(2-->7/ 7x-;k)t!PU^>-2-*;i/^+|-S h\ N-{exo-8-[(6-7;i/:* 

p 3- 7 ^ i/>-2--r 3 L )vys-7*?\f:yt7U[3.2.i]#i7# >-3-^r ;uj-2- 1 kd^ 

y-6-(tf^'Jy>-l-*jH-Jl')^>X7$ 2-(7iiV1 >-l-;/J ;i<#- 
;U)-N-{exo-8-[(6-7;i/^P^7^ U>-2--i )V)^)V]-Z-7*? bf 5^ P [3.2.1]:* ^ 
^>-3--r;i/]^>X75 N-|exo-8-[(6-7;^P^-7^l^>-2-'f;i/)y5 1 ;l']-8- 
7 if t* ^ P [3.2.1]:* ? & >-3--T ;P }-3-( U 3? >-l-# frtf—)V) t° >J v >-4-# 
JUtf^-y-S KSt^2-(3-7lfb~>^P [3.2.2]y±>-3-A^^-;P)-N-{exo-8-[(6-7 
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